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CHAPrER I

INTRODUCTION

In the swing of 1962, a study was dedgned to compare methods of

teaching spelling to third and fourth grade pupils during- the 19624963 school

year. One of the methods considered and usad consisted of the use of ;co-

gramraed materials and teaching machines.

Because of the increased use of educational innovations throughout

the country and because of many successful experiences resulting from

their use, the local board of education *Ad school administration have

initiated a research Ingram in the local school system so that such inno-

vations can be tested fcr local use. After several discussions among the

admthistative staff members and faculty, it was suggested that a research

program be designed through which the use of programmed raaterials and

teaching machines could be appraised. It was decided that one phase of

this irogram would consist of the use of gogrammed materials and teaching

machines in the teaching of spelling to third and fourth grade pupils.

I. NEED FOR THE STUDY

Local school authorities wished to test the use of wogrammed

materials and teaching machines in the teaching of spelling to third and 1
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fourth grade pupils. A limited number of similar studies conducted in various

schools throughout the nation are available.

However, It was felt that the number of such studlea was not suffi-

cient. Also, it was felt that a local study should be made to determine which

results would apply to the local system. Programmed materials and teaching

machines are relatively expensive and it is necessary to determine their use-

fulness, feasibility, and effectiveness before they are purchased in large

quantities.

U. SIMEMENT OP THE PROBLEM

This study is designed to compare two methods of teaching spelling:

by the conventional method and with the wit, of programmed materials and

teaching machines. ft is also designed to provide descriptive analyses of the

us of programmed materials and teaching machines. More specifically, the

objectives of the study were:

10 To compere standardised spelling test results between control and

experimental groups.

2. To compare the control and experimental groups on the results of

tests based on a ward list selected from the words in the programmed

materials.

3. To compare the control and experimental groups on the results at

tests used to measure transfer of spelling skills.

4. To compere the cotirol and experimental groups on the results of

tests at tubs of spelling.
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5. To compare attitude-toward-school inventcry rtsults between

control and experimental groups.

6. To present descriptive analyses of the 11116 of programmed materials

and teaching machines.

7. To compare time needed to complete the program.

III. PROCEDURE FOR THE STUDY

The study was designed to include the following procedures:

Mogi
Three elementary schools (two frx control and one for experimental)

were chosen at random. In the two control schools the two sections each of

third and fourth grade students constitute the entire third and fourth grade

population in these schools. In the experimental school two sections each

of third and fourth grade students were selected on the basis of the most

exparienced teachers.

gkismal

The experimental group cooalated of two sections each of third and

fourth grade pupils. Their classroom experiences in spelling were to consist

of using ef. programmed spelling course with a teaching machine for 20 minutes

par day.

There were two cOntrol groups, Control Group A and Control Group B.

each consisting of two sections each of third and fourth grade pupils. The

two control groups and one experimental group each came from different ele-

mentary schools. Control Group A was to devcte 20 minutes par day to
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spelling, wfth the word list from the irogrammed spiling course being used

as the basis fa instruction. However, students in Control Group A were

taught tbo spelling word list without the use of programmed materials or

teaching machines. They were instructed by conventional methods.

Control Group B was tc devote 20 minutes per day to spelling, using

the conventional spelling program for the appropriate grade level. They did

not use programmed matertzls, teaching machines, nor the word list based

on the programmed spoiling course.

Eaoh individual in the experimental group continued to use the prom

grammed course and teaching machine until he had completed the course.

Each group maintained detailed records of time.

Dating

All three groups were administered the following tests at the beginning

of the experiment: intelligence, two standardized spelling taste, a spelling

test based on selected words from the program, a spelling test based on

selected wads to measure transfer of spelling skills, a test on rules of

spelling, and an attitude-toward-school inventory. The intelligence test

and one spelling achievement test were used only once. However, the other

five instruments were used in a prow and postmtesting situation, that is, at

the beginning of the experiment and at the end of the experiment. Students

using the teaching machines were tested individually as they finished the

program. Those not finishing the program wens tested toward the end of the

school year, the week al May 13. Students in both control groups were

tested when Control Group A completed the word list, the week of April 15.
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Each of the four teachers in the experimental group maintained a de-

scriptive anecdotal react. An attempt was made to record routine as well

as unusual happenings. Evaluation sheets wtre oompleted lry each teacher

at th experimental group at the end of the school year. Each student in the

experimental group maintained tlme recces and also minted reactions awl

attitude on an evaluation sheet at the end of the year°

A reliability ooefficient of 0980 has been obtained on a test oonsisting

d 40 words aelected from the programmed course° The Alder-Richardson

formula was used to obtain this coefficient with a group of students in the

31oux Falls Publio Sohools (see Avendix A)0

Following Is d list of th6 evaluation instruments used in this ressarch

1. Pre and Post Tosts

A. National Achievement Tests in Spelling (Acorn Publishing

ComPanil

B. Test on Wad List from Progmmmstait*WAPeourse

(40 selected words)

CO Test on Word List to Mess= Transfer of Spoiling Skills

(Dasigned by local curriculum department)

D. Test on Rules of Spelling (from Programmed Materials course)

B. How T. Like Sohool OttitudemToward-School Inventory,

University of Minnesc04

2. Pre Tests Only

A. Large Thorndike Intelligence Test (approplate form of test

fa each wade level

1
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3. Others

A. Teachers' Anecdotal Reoords

B. Teachers' Evaluation Sheets

Co Students' Time Logs and Comtnentary

Do Students". Evaluation Sheets

(See Appendices B through IC.)

2219:11a112 &MIMI

Thcole analyses consist ol a descriptive account of the experiment,

desaibing procedures, and reporting routine as well as unusual happenings,

An attetat is made to report the reactions, feelings, and attitudes of teachers

and stadents to pogrammed materials and teaching machines. What type of

student did the machine seem to motivate? Which type did it fail to motivate?

What significant changes in student behavior might be due to the experiment?

Anecdotal records and evaluation sheets of students and teachers support

this phase of the investigation. Also, time remits maintained by the students

are analysed in this phase el the report.

lialiaticialaulnas

Intelligence tests and the spelling subtext of the Iowa Tests of Basic

Skills were administered to all three groups to determihe whether these vari-

ables needed to be controlled statistically. Tests of statistical significance

were made on the ire- and post-testing on the four spelling tests and attitude-

toward-school inventory. Further tests of statistical significance were made,

based on three levels of abilfty as determined by the intelligence tests.
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IV. ORGANIZATION OF THE REMAINDER OP THE STUDY

The remainder of this report will contath a review of the related

literature on the teaching of spelling through the use of programmed materials

and teaching machines, a descriptive report of the methods and procedures

used in the three groups, an analysis of teachers anecdotal reccrds and

evaluations, an analysis of students' reports and evaluations° stattstical

analysis of data° and conclusion.



CHAPTER II

REVIEW OF RELATED LITERATURE

The field of programmed instruction and teaching machines or matt-

instructional devices is a developing field still in its infancy. Changes are

occurring almost daily. It is very difficult, far example, to maintain current

thformat!n relative to new programs and new types of machines available*

The number of research studies in this area is increasing rapidly also.

An NEA lama contained a glossary relative to gogrammed instruction.

It defined:

GLOSSARY

AZgatanalaw (selfezinstruction). A comprehensive term denoting an
instmotional process that usually involves carefully planned materials
and devices designed to produce learning without necessarily requiring
additional human instructional assistance.

Froaram. Subject matter arranged in a carefully planned series of
sequential items and involving (a) controlled presentation of material,
(b) active response of learner, (c) use of cues (promrts) to elicit
correct responses, (d) immediate confirmation of success or failure
(feedback), and (e) reinforcement of correct responses in such a way
as to enable individual learners to move ahead, independently and at
their awn pace, from familiar background to new and previously deter-
mined terminal behavior. Programs may be presented in books, in
loose-leaf binders, in special machines, and in other ways.

Ingigia DROjatt (auto-instructional device). A mechanical device by
which a mogram is displayed to a learner. It usually presents one
frame (item) at a time, provides some method for the student to indi-
cate an overt response, shows whether response is correct or not,

8
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prevents cheating by student, maintains a record of student responses;
enables use ci nonverbal programs, that is, mograms which are
either totally or in part presaged in audio and/or visual form.1

A special brochure prepared by the National Education Association

contained the following pertinent information:

WHAT IS A TEACHING MACHINE?

Various types of instructional equipment which the individual student
uses at his own rate of learning are popularly known as Usching
machines,, although authorities in the field 'refer the tenn utg-
111130105/111L Si 121211.t

They may be simple or complicated, toy-like or computer-like,
inexpensive or costly, but all teaching machines have certain charac-
tecistics that distinguish them from more traditional audiovisual
equipment.

..They are designed for the individual student (one machine and
one student) rather than for mass instniction of an entire class at
one time.

..The machines require active response from the student who must
manipdate them 1-- son* manner to indiAttla his responses to ques-
tions or mooblems they present.

..Taching machines tell the student immediately whether his angina'
is right or wrong, providing reinforoement, an extremely important
aspect of the learning process.

..Teaching machines present: a certain organised poorem of material
that may be tackled by the student at his awn rate of !glarning.

Moat teaching machines are ctheatrroof and do not allow the student
to see the correct answer to e qv:salon iroblem until he has recorded
his own. Some give only the comet answer; others explain why a
student's answer was right or wrong. Most will not allow the student
to proceed to complex iroblems until he has correctly solved the simpler
ones.

',Wand Education Association, imam Machineg prouramed
Wang,' A Glossary Prepared by the Staff of the NBA journal (Washington:
National Education Association, 1961) p. 15.
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WHAT ARE PROGRAMMED T=4. BOOKS?

Closely related to teaching machines are programed textbooks which
look late any textbook external*, but whicb are quite different in
make-up. The programed text Presents in proper sequence the sepa-
rate steps, cc questions, that make up the prouram. Answers to these
questions appear in the book on subsequent pages.

Although the rsogrammed text has much in common with the machine,
it neither prevents the student from looking at the answer prior to
answering the question nor controls other aspects of student behavim
--aspects which can be prevented by machines ce which machines can
take into account. Accord*, to some studies this type of "cheating"
appears to have little effect on learning, especially as the more ad-
vanced educational levels.

ARE TEACHING MACHINES scommENG NEW?

Not exactly. Although they have been in general use in public ele-
mentary and secondary schools for only four cr five years, teaching
machines have been used in colleges much longer, and the armed
forces haVe been doing much technical training by machine for at
least 20 years. The first teaching machines, as we know them, were
developed mcee than 40 years ago and have been used in limited
numbers and for experimental purposes ever since.

WHY HAS THEIR DEVELOPMENT LAGGED?

Pear, cost, and lack of adequate programs are the main reasons that
teaching machines did not come into popular use sooner. A few
teachers have feared for their jobs, and some parents have feared
that their children would not be treated as individuals where teach-
ing machines were used. Costs of machines and gograms have been
greater than many districts have wanted to pay, especially when they
suspected that, by waiting, mare advanced materials might be put on
the market at lower prices. Most important has been the ohmage of
programs for general use in the schools. However, much work has
now been done on programming instructional material for most ele .
mentary- and secondary-school subjects, and these programs are now
ready far wide experimental use in the schools.

IS IT TRUE THAT TEACHING MACHINES MAY REPLACE THE TEACHER?

No, definilely not! At the turn of the century, Thomas Edison pre-
dicted his motion-picture projector would do avey with the need fce
teachers. Earlier, similar sentiments were expressed about the
printed book. But like automatic washing machines and housewives,
teaching machines and teachers have different purposes.
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Machines can instruct and tutor and thereby help a teacher give
students information and drill on an individual basis. The teacher
is thufi freed from much routine work and has more time to help
students learn, individually and collectively. Though his role may
change somewhat as more and more technological devices find
acceptance in the classroom, the teacher remainis the central figure
in the instructional program.

WILL TEACHING MACHINES REPLACE TEXTBOOKS?

They will not replace textbooks, but undoubtedly they will have a
considerable effect upon them.

However, not all material can or should be croigamed. The good
taacher will add the teaching machine to her storehouse of instruc-
tional devices. It will supplement, not replace, textbooks and the
other time-tested audiowvisual aids at the teacher's disposal.

WHO CAN LEARN MTH TEACHING MACHINES?

Nearly all students can benefit from teaching machines. Significant
success has been recorded both with those who require considecable
individual attention at a slow pace and those who need freedom to
proceed as rapidly as possible. Makeup problems are reduced and
varied needs and interests are met more adequately when teaching
machines are used.

Teaching machine Frograms are constructed to provide motivation to
the curriculum. They force habits on students by the way the material
is ;resented and by the constant demand for immediate, active student
response. These habits seem to carry over into traditional learning
experiences to the benefit of all types of learners.

HOW DOES LEARNING BY MACHINE COMPARE WITH LEARNING BY
STANDARD TEACHING ?

Research indicates that some students are able to learn much more and
much faster when teaching machines are used to supplement standard
classroom procedures. There is still some fear that teaching machines
may destroy ere& ity, but research has not found this to be true.
What machines oan do for e. student over a long period of time remains
to be seen. Much more research is needed in this very promising area
of education.

WHAT SUBJECTS CAN MACHINES TEACH?

In thecry, any subject that can be verbalized can be programed. To
date, the largest number of programs have been developed in arithmetic,
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mathematics, and the sciences, although a programed course rn
creative writing (among other subjects) is now being developed.
Military and industrial personnel are being taught technical and
oczupational skills as well as traditional school subjects via teach-
ing machines . l

Hilgard2 has stated that programmed insthiction derives its support

from established principlos in the psychology of learninge He listed six

principles which support this: programmed instruction recognizes individual

differences by beginning where the learner is and permitting him to proceed at

his own pace; programmed learning requires activity on the part of the learner;

immediate knowledge of results are available; the organized nature of know-

ledge is emphkusized because it requires continuity between the easier and

harder concepts; in order to guarantee a high degree of success spaced re-

view is provided; and finally, programmed instruction reduces anxiety because

the learner is not threatened by the task°

Research projects have been conducted in the teaching of spelling

with the use of programmed instruction and teaching machines° Lumsdaine

quotes the following study in his book:

In the academic year 1957-58 an experiment was oarried out on the
teaching of spelling to elementary school children under the sponsor-
ship ot the U. S. Office at Education. Pcxter used a simple write-in
type of teaching machine. The materials were printed on eight-inch

1National Education Association, Imago bilchino vafj.Prowenied
iniusates AnIntroduct4oula &Elsa Aga& Parents, A Report Prepared
by the Staff of the National Education Association.

2Ernest Hilgard, "What Support from the Psychology of Learning?"
NIA journal (Washington: National Education Association, 1961), Vol. 50,
No. 8, pp. 20-21.
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wide duplicating papee. On the first line of the sheet a question was
irinted which required the student to respond directly on the sheet
through an open window in the machine. The student then moved a
lever which rolled the paper up one line; this placed the question and
the student& written answer under a sheet of glass, also exposing
the correct answer so that he could score himself right or wrong. The
lever was then moved to bring the next item into view. The chief
functions of the machine were to expose one item at a time and to pre-
vent cheating.

An interesting aspect of the entire program was that no spoken instruc-
tion was given to students. Teaching materials paralleled standard
lessons in textbooks which were used by the control group as closely
as possible. The words taught were exactly the same as those received
by the control group.

The teaching-machine prograns attempted the following sequence of
responses:

1. Identification ci spelling words in a meaningful sense context.
2. Matching the correct word or given definition.
3. Matching several words on the basis of letter structure.
4. Writing missing letters in words presented in sentence context.

Twenty-two weeks of a ncrmal 34-week program of spelling instruction
were given on both the sixth- and the second-grade levels using the
teaching machine. Results ware measured on standardized achievement
test scores. These showed the experimntal group to be sigrificantly
superior.

Prater repcisted that there was essentially no relationship between
intelligence scores and achievement in the experimental group, but
there was a significant positive relationship in the control group.
partar's experiment seemed to indicate that this type a instruction
is .particulerhyllood for the lower IQ groups. No relationships existed
in either group with respect to sex or whether cc not students liked the
instructional method. To check on the "novelty" factor of the new in-
siruction process, Porter compared first-half and second-half machine
scores; no differences were apparent.

In the sixth-grade experimental group a positive relationship existed
between the number of responses pee' lesson required as subjects and
subsequent achievement, but no relationship existed between the
number of ems per lesson and achievement. In the sixth-grade
group, lesson materials were available on a week-by-week basis; yet
the experimental group spent only about one-fourth as much time
studying as did the control group.
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In the second-grade group, materials were available on an st
libitum basis for 12 weeks. During this time the spread of materials
extended to nine lessons; in other words, some students had a high
rate of response when released from the more strait-laced type of
curriculum . . . 0 The experimental group gained 1142 years while
the control group gained .90 years. A sign test showed this to be
significant at the .01 level. Statistical data foe the second grade
showed that the experimental group gained .80 years while the control
group gained 1.10 years (U test, .005). A second method of rating
second-graders was letter position scores in which each letter was
scored. In this the experimental group gained 65.6 while the control
group gained 37.8 (U test, .001). In an interesting sidelight Porter
found that 20 per cent of the second-graders and 10 per cent of the
sixth-graders could not match their answers with the answers given
in the machine. -- E. B. Pry et al.1

Troentel2 reported a research study involving the use of teaching

machines in improving spelling of fourth grade pupils in Sioux Palls who had

been classified as having difficulties in both reading and spelling. Using

75 fourth-credo pupils ranging in intellioenue from 90 to 110, he compared

the use ci teaching machines with the conventional teacher method of teaching

spelling to remedial reading students. On the three tests used, he found the

teacher method superior to the machine method in each case (p <.05).

The results of Troemel's study differ from results obtained in many

other investigations regarding a comparison of teacher method with machine

method. However, the subjects used in Troemers investigation were selected

on the basis of having difficulty in both reading and spelling.

1A. A. Lumsdaine and Robert Glaser, Zelskipa Kighwat Aug Mgrammed
konggg (Washington, D. C.: National Education Association, 1960),
pp. 673474.

2Roland Troemel, "What Research Shows About Programmed Learning and
Remedial Readers, " SDEA. bind Vol. 38, No. 4, March, 1963.
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Although many conflicts are reported in the results of research studies

relative to teaching machines, most stades describe the superiority of the

machine method over teacher method. When such comparisons are not made,

the renearch study usually points out many advartt4es of teaching machines

and wogrammed materials.

i

1



CHAIM III

METHODS USED BY THREE GROUPS

Three schools were involved in this research woject. Two sections

of third grade students and two sections of fourth grade students participated

from each of the three schools. One school, Cleveland, was designated as

the experimental school and students in the project at this school received

their instruction in spelling through the use of programmed materials and

teaching machines. Two schools were designated as control schools. Con-

trol School A, Emerson, used the same list of words which was included in

the programmed materials. However, neither programmed materials nor

teaching machines were used. Instruction was based on what might be classi-

fied as conventional or traditional methods. Control School B, Lincoln,

participated strictly as a control school, as the traditional spelling program

for third and fourth grade pupils in the Sioux Falls Public Schools was used

as the basis of instruction. The word list used in the spelling lessons was

not the same as the ward list in the programmed materials, No changes were

made in the traditional program in Control School B.

The three schools were selected at rundom. The only factor which

minimized the randomness was that it was desirable to select schools in

Simi Falls which were not already involved in majcr research projects;
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especially at the third and fourth grade levels. The ppulations used appear

to be stratified, however as will be indicated in the chapter involving the

analyses of statistical data.

I. THE TIME FACTOR

Some explanation needs to be made concerning the time element in this

project. Control School B used traditional (conventional) methods and materials

throughout the entire year. Classes in this school started their spelling at the

beginning of the school term and continued throughout the entire school year.

Their program was similar to the other 17 elementary schools in Sioux Falls

which were not included in this protect.

Due to the late arrival of programmed materials and teaching machines

the Experimental Group and Control Group A were not able to begin the project

until October 22, 1962. The ftrIt day any instruction uas giver with the use

of the programmed materials and teaching machines was October 22 1962.

Instruction in spelling using the word list from the programmed materials was

delayed in Control Group A until October 22, also.

Students in Control Group A continued to receive their spelling instruction

from the programmed word list until they had completed the list of wads. Stu-

dents in the class completed the list at the same time as they were receiving

their instruction by conventional methods. The group comgeted their instruction

in spelling from the programmed word list on April 12, 1963.

Studenn la the Experimental Group waked independently and, conse-

quently, ccmpleted the program at various times. February 12 , 1963 was the
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earliest date of completion fcc any student in the, Experimental Group. The

project was terminated on May 15, 1963 to allow time for the wensive post-

testing. Sixty-five students in the Experimental Group had not completed the

gogram by that date.

Some dffferences existed in the assignment of homework in spelling.

Tho teachers at Emerson (Control Group A were the only ones who consistently

assigned homework in spelling. At the third grade level this averaged 15 to 20

minutes per day. In one fourth grade the time for homework averaged 5 to 10

minutes per day and in the other fourth grade in the goject an assignment was

made only when a low test score was exhibited.

At Lincoln school (Control Group 8) no homework in spelling was assigAed

to the class. Students needing special help received indMdual assignments,

In the third grade at Cleveland (Experimental School) no assignment

was made in spelling. Fourth grade pupils in the project received assign-

ments on an individualized basis, as they needed extra help.

Therefore a difference in time in the assignment of spelling homework

did exist. One oan only speculate as to how much this affected the outcome.

II. THE EXPERIMENTAL GROUP

As stated earlier, the Experimental Group received their spelling in-

struction through the use of gogrammed materials and teaching machines,

TMI - Grolier's Modem English Series: Spelling and the Min/Max II machines

were used.

The publishers list the program as consisting of 3099 frames (620

pages) with an Intended population cf nrd grade up." A third grade readini,
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skill is rewired. The publishers estimate that 12 to 24 boars are needed to

complete the course although they do not indicate the grade level considered.

(1f 20 minutes per day were devoted to spelling this would mean 36 to 72

class periods required kr completion of course.)

The publishers induded 440 words in the program (see Appendix I.

Included are words that are likely to be in a student's everyday vocabulary,

such as "television, " even though they might not appear on a conventional

word list, the authors state.

Students were required to go to a central storage for their materials as

all four sections in the research project at Cleveland used the same programs

and machines. An Answer-Mate was attached to each machine. The Answer-

Mate contained a roll of adding machine tape on which the stments wrote their

answers. Therefore, the programs were not consumed but were reusable.

The two third grade sections used an average of 35 to 40 minutes per

day for spelling instruction. This included time necessary to go to the central

storage and return with their machines. This transfer of machines and materials

consumed an estimated ten minutes per day. The two fourth grade sections

used approximately 30 minutes per day for spelling instruction, including

time fcs transfer of machines.

Each student in the four sections used the machines daily. Each

student prooeeded at his own rate and received help from the teacher when

he requested it. Otherwise, each sdent worked independently.

Tests were constructed by the company for use at the beginning and

end of the twelve units In the programmed spelling course. Students took these

before attempting each unit and again at the completion of each unit.
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Teachers in the experimental group decided that children should repeat

the unit if they did not attain a certain score on the post test, Therefore,

many of the students repeated several of the units, some more than once.

Although the project was not conceived with this in mind, this approach was

allowed. It did* however, appreciably increase the time necessary to complete

the course.

Letters and an explanation of teaching machines and programmed learn-

ing (see Appendix M) were sent to welts of students in the experimental

group. Parents were encouraged to seek further infatuation from school of-

fidals if they desired it.

A meeting was held with the teachers and principal in the experimental

group, the curriculum consultants, and the director of research for the system.

At that time, information (see Appendix N) was released concerning the teachers'

participation in the experiment.

Instruction sheets (see Appendix 0) were distributed to students in the

experimental group. These included instructions regarding the use of pro-

grammed materials and teaching machines.

M. CONTROL GROUP A

Students from the third and fourth wades at Emerson made up Control

Group A. Students in this group received instruction by conventional methods.

The spelling word list was the same list as used in the programmed materials.

An average of 25 minutes per day was devoted to spelling instruction.

Although it has been stated that the students in Group A received in-

struction in spelling through conventional methods, this needs some explanation.
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The traditional app.oach to the teaching of spelling in the local school system

includes the use of prepared materials. These materials consist of published

textbooks.

Therefcre it was impossible for teachiess in Group A to follow the

conventional or traditional approach. They had to start with a list of words

without any other teaching aid. Materials had to be prepared so that the words

could be presented in proper context and order.

Much help was received from the consultants in the curriculum depart-

ment. Some of the materials irepared are presented in Appendix P.

Although this consulting was greatly appreciated by the teachers and

was for the improvement of instruction in the school, it did contaminate the

research project. Therefcce, what is really present In this project is a compari-

son of the teaching machine method (Experimental Group) with the approach

used by the teachers and consultants in Group A with the traditional approach

used in Group B.

IV. CONTROL GROUP B

Students in Control Group B received instruction in spelling through

the conventional methods and materials used by the 17 elementary schools in

the local system which were not participating in the spelling research project.

Teachers in this schonl received the same materials and help which all schools

received. Some of this material is in Appendix Q. Approdmately 25 minutes

per day were devoted to classroom instruction in spelling.



ANALYSIS OF TEACHERS' ANECDOTAL RECORDS

AND WALUATIONS

Teachers in the Experimental Group made two types of evaluations. They

ma/Shined a written log of events during the year and cempleted an evaluation

ferm at the close of the year.

I. TEACHERS° WRITTEN LOG

Teachers in the Experimental Group were asked to maintain an anecdotal

record during the year. An analysis of these written records indicates that

the four teachers made several entries at the beginning of the project but after

the first aionth of participation made an average of only one entry per month.

At the beginning of the experiment, entries made, suggested a ,:zonsider-

able amount of frustrati9ro

10/19 First time with machines. The chIldren were thrilled and excited
with them. Things %/ant well!

10/20 The teacher has no time to check on children& work. Every
minute is spent being a mechanic.

10/22 First day of spelling with the machines. Extremely hectic. The
papers will not go through the machine straight. The children have
trouble keeping the pages in order.

10/23 Thls is our first day with the machines. Confusion! There are
faulty machlnes. No one accomplished too much. Many were frustrated.
Very little actual work was done.

22
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10/23 D i of confusion. The boys and girls were excited about the
machines. However, they did not work well at all.: The machines
jammed. I was so busy helping the students fix their machines I
could not observe them waking.

10/24 Today was still somewhat of a riot. Most of the time was
spent teaching the children how to keep boxes in order.

10/24 Machines still causing trouble.

10/26 Things went smoothly today fa the first time. It still takes a
minimum of 45 minutes and of that about 15 or 20 minutes is devoted
to actual work on the program.

10/30 Hectic dayl One boy dropped a box and the first six units
were all a mess. No time at all to check on youngsters° work.

It appeared that it took each of the classes several days to adjust to

the programmed materials and teaching =chines. Breakdowns on the machines

were quite regular during the first few days. This was caused by two factors:

the inexperience of the students and teachers in using these materials and

faulty gears and rollers in the machine. The company replaced ail of the

faulty rollers and a great improvement was noticed immediately. Some of the

entries made by teachers after the first few days read:

10/25 Things are beginning to clear up. The children seem to enjoy
the watt immensely.

10/26 Everyone is more sure of what's going on.

10/30 This week is going smoothly. Machines are now in working
order.

All of the teachers expressed concern that the students were racing

through the frames too rapidly and attempting to finish the program rather than

trying to learn something. Concern was expressed relative to various groups

of pupils also. Some comments which verify this are:
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10/24 Some pupils seem to think this is a spelling race. Even the
brighter studenta didn't study long enough to know the letter com-
binations for long vowel sounds.

10/24 The students were more concerned about finishing the sheet
and turning the knob than reading the questions.

10/25 The below average in many cases are progressing too fast and
I'm sure not understanding.

10/26 There is some rtoblem with neighbors wanting to know how far
the other is. Today there was cheating and skipping of pages to keep
up with a neighbor.

10/30 One boy who was retained in third grade is up with the brightest
youngster in the class. How?

11/2 A few students are not reading the questions. They seem more
concerned with turning the knob to see how long a roll of paper they
can use.

104 The slower pupils seem to be finding the program too difficult
to achieve without help. They complete a unit but fail the test.

11/27 I felt that some were under the imyression that the machine
would learn for them rather than they learn from the machine. This
feeling has changed a great deal after many of them have taken a
unit over again.

1/20/63 There is a great deal of competition among the youngsters
resulting in some dishonesty. They race each other.

3/27 Slow pupils still on Unit 4. Can't seem to get it even with
individual help. Average students having great difficulty with Unit
10.

Several comments were made regarding the programmed materials and

the boxes in which they are contained:

10/29 Today was a trying one. I had to change eight rollers and re-
teach the order of the boxes.

10/30 The programs would work much better if they were typed on
one side only the pupils get the null:mg all mixed up in the boxes.

10/31 Many of the students had trouble in numbering the sheets Ln the
correct order after they had turned their unit over (when they were doing
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the second half of the unit). They seem to get confused in numbering
after they start the second side.

12/3 Some of the boxes are getting almost impossible to use.

12/18 The entire period was spent taping up the boxes. They
really are a mess and as a result the programs are getting torn.

3/4/63 The boxes are getting worse and worse.

Not all of the comments were critical. Several entries indicated praise

fat the programmed materials and teaching machines.

11/10 "My arm gets tked from turning this.knob." "I wish we could
work with the machines longer.* Comments both for and against
majority of pupils like them very much.

11/13 The boys and girls are still very happy with the machines.
Three of them are repeating units because of low grades. It can be
discouraging.

11/15 The superict students are really advancing tfast and getting
things correct.

1/4/63 Children watt inxious for machines again. Every child
seems to like working with them.

1/15 The superior student is still thrilled about the work and doing
well. The novelty seems to be wearing off for others.

1/28 Malvation continues to be very high. The pupils love the
machines. Giving up a daynot using the machinesis worse than
giving up recess.

2/1 I see a lot of discouragement with the slower student. Almost
every unit must be repeated. Without extra attention it may do no good
to repeat it. Due to a number of broken machines I don't have time to
give the extra attention. The average child's test is coirect but if
you ask him to spell the word he can't. So I don't think they are con-
centrating as they should.

2/5 There has been a carry over in applying word-attack principles as
the sound of loud or long vowels among the more able.

2/8 The teaching machines have been a real challenge for the mire
able student; those with low reading ability are having more difficulties.
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2/11 Many pupils are able to get 100 per cent on the post-tests be-
cause they Oen distinguish the right wad from the wrong word--but--
when the words are pronounced fa them to spell they cannot spell them
correctly.

2/12 I do not believe the pupils write the entire spelling word enough.
This may be the reason why they can distinguish the correct word from
the incarect. Some of the sentences or questions in the gogran are
not very clear. Many times when pails have the word "test" they are
in doubt of what word they are to write.

2/13 0:amble pupils are "sailing° right along with the units. It is
serious business now. They like to progress at their own speed and
learn the "big" words.

2/15 The time limit has been reduced. When the trogram was started
it took at least 45 minutes. Now they can get the boxes and lave them
put army in a half hour.

2/19 The pupils think spelling by machine is fun. It has helped some
children to become independent. A couple of pules have imtroved
their work habits and can read and follow through the directions given;
which could be a carry over from the trogram.

3/7 The machines can handle absences wellthe student can always
take up where he left off. With individual instruction a student can
follow the program without breaks or omissions.... ft . . .4 4b.

3/28 Machine spelling has given more confidence and also fostered a
more positive attitude toward spelling to the lam-ability child as he has
has the satisfying experience of being right most of the time.

5/40 The studARts who have finished and are working on the book-type
program with no machines love it. They accomplish a great deal. They
have a longer waking period as no boxes to put in order, no machines
to get or put sway.

5/13 Although the trogram is well written a few students are not con-
centrating on the material--they aze not absorbing the meat.

Z. TEACHERS' EVALUATION FORMS

Teachers in the experimental group completed an evaluatior form at the

end of the school year. The first question asked was: "Is the suiklect-matter
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of the program academically sound?" Each of the four teachers ansue red yes

to this. Typical of the comments of three of the four teachers was:

The subject matter is presented in a clear, logical, and understandable
manner.

The comment of the fourth teacher (a fourth grade teacher) was:

I felt the subject-matter was academically sound, but I don't think my
pupils read it well enough to understand it thoroughly. I am sure most
of the class will not retain the subject-matter.

The second question was, "Was the level of the subject-matter approiri-.

ate for your class?" The two third grade teachers indicated that the materials

were too difficult. One comment made was:

Many cf the children coula not read the material. They answered
because of sight and not understanding.

Both fourth grade teachers said that the level was appropriate. Nowever,

one added the remark:

The program was appropriate for about a third of the class, but too
difficult fcr the other two-thirds. Reading was the problem for them.

The next question asked was: "As contrasted with what you have been

able to accomplish with other types of learning material, how much do you feel

you were able to get your pupils to learn with this program?" The two fourth

grade teachers checked "a great deal more than with most other materials."

The two third grade teachers checked "about as much as with other materials."

Remarks made by fourth grade teachers were:

Again I have to divide this class for comment. The top third a great
deal more beoause they need not wait far the slow ones. But the slow
ones felt no pressure therefore they didn't study to learn.

Immediate reinforcement was perhaps the most . tvaluable. The programalso stressed reading, vooabulary and English skills as well as spelling.
s

t

t
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Third grade teachers added:

The mechanios of the machines was fascinating to the children, hat
the majority of them missed the real learning point of the program.

The supecior did very well. Beoause of the enthusiasm over the
machines the children tried hard and I do see imcovement.

The next question asked: "The next tive you teach a course in this

subject ar a similar field, would you a) !refer to have programs used for at

least part of the course, b) prefer not to have programs used, or c) not care

whether programs are used? Each of the four teachers indicated the first

choice, that they would ptefer to have programs used fcc at least part of the

course, although the third grade teachers qualified thoir answers by saying if

the an:op/ate level of material was used. One fourth grade teacher remarked:

I would Me to use a similar program for the fast learners. They need
to be challenged to do more on their own. I feel that our subject
matter is geared to the average learner and as a teacher I spend too
much time with the slow learner.

The next question asked: "To what extent did you enjoy using this

program with your class: very unenjoyable, unenjoyable, 50-50, enjoyable,

very enicYable." The two fou:th grade teachers checked *very enjoyable"

and the two third grade teachers checked "50-50".

The two third grade teachers remarked:

Because of poor mechanisms and messed materials it was often not
enjoyable, but the enthusiasm and hard work of aga children made it
enjoYable.

I had Ifttle or no time for individual help or even time to check on the
youngsters grogress. There was a constant need for repair, etc.
with the machines.

The two fourth grade teachers said:



It was fun to see how well the bright students learned to help them-
selves with only a minimum amount of guidance and to develop this
inner drive to achieve which is so necessary fa higher learning.

Although the gogram kept me very busy and it required much extra time,

It was gratifying to see their achievement.

Li)o you think that this program should be made available for the use of

teachers throughout the country? " The two third grade teachers indicated that

they were not sure, adding:

Not for third grade. I didn't think many of the third graders were ready
for this type of gogram. It was too difficult.

The fourth grade teachers answered "yes', saying:

Yes, if the teacher is willing to do a good job of teaching. A program
such as this is not easy or an easy war out for a tearler. It requires
mare time than a text, as 34 pupils are at 34 places, but it is good
for children and so should be good for teachers.

Other teachers would have the satisfaction of having offered the pupils

a °wile in which they oan work at their own rate and in an active
leaning situation.

The final question asked the teachers to summerize their opinion of the

rrogram. A third grad- "etcher reviled:

Two axe:silent things about the program are materials as a whole and
the enthusiasm the gogram gave to the children.

The materials contain a lot of repetition on phonics which is good. I
didn't agree with all types of test. Some units the child was to pick
out the wrong word but did not have to cotTect it. Most of them could
not spell them anyway. The correct test grade often did not mean the
child had learned to spell the wads. He could only recognise them.
Rules and word meanings were clearly stated but because of the diffi-
cult words they didn't sink in.

The superior student did well and worked hard. Most of the materials
were at his level. The average and slower student missed out on
impertant rules because they couldn't read and understand on their
own. With easier material or words I think they would benefit mae.
Also, I think they need some classroom teachlag along with the
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machines. The children did benefit greatly by working on their own.
You could see this in *her areas of study. When assignments were
given they seem to read and follow directions better.

The most unenjoyable part is the machine itself. I don't think many of
them will be usable again without repair. Materials also were hard to
keep in order. It would be much better if each individual had his own
materials. In each class some children would spend the most time
straightening boxes.

The amount of time used in getting the machines and working with them
is too much4 Other subjects must be cut down to give this extra time.

The children seemed to compete constantly to finish ahead of the other.
Cheating was also done with the more difficult words.

Machines will certainly never take the place of the toucher. The teacher
is so busy keeping the machines in working order, filling rollers with
paper, and giving pre- and post-tests that she hardly has time to ob-
serve the student while he or she is working.

Another third grade teacher said:

The youngsters found it was interesting to handle and work with the
mechanics of the machines. This held their interest throughout the
entire program. However, the machines did not always work smoothly
and this took much of the teacher's time and attention. The papers in
the boxes proved to be a constant source of confusion and this in-
creased greatly when the second set of boxes was used. It was im-
possible to keep the unit pages in cyder. This also consumed a lot
of time.

It was mentioned that one advantage of the program was that each
youngster could go at his own speed. Third graders are very competi-
tive and inclined to want to be first. I found this influenced the
speed at which they wcrked. Many of them did not work at their own
speed, but at their neighbcr's or friend's speed. It was a big race
to see who could finish first. As a result, some of those who finished
first were not above-average students. Instead they had carelessly
hurried through the program.

The program was too hard for most third graders. The above-average
youngster was able to grasp most of it. In going through the program,
unit by unit. I, as a teacher felt the youngsters should get more out
of it than they did. However, something se3med to happen between the
boxes and the train, for the majcrity of the youngsters did not apply
what was 'resented in the program. Perhaps third graders are not mature
enough to wark /AS independently.
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The program was very time-consuming because of the trips to and from
the supply room to get the boxes. I was not able to check individually
with the youngsters as they were working because my attention was
needed almost entirely elsewhere, fixing boxes, finding lost pages, etc.

A fourth grade teacher replied:

Many children go through the process of memorizing the week's spelling
list by monotonously writing the words over and over. The bright child
may already know the words he must study. The slow child will still
make mistokes on his text.

The greatest advantage is that students can go at their own pace. The
student can follow a program without breaks or omissions. Working
on a machine, the student can always take up where he left off. The
coherence of the program helps maximize the student*s success, for by
thoroughly mastering one step he is optimally prepared for the next.

There appear to be gratifying "side effects" as: (1) the pupil learns
to follow directions. (2) the satisfying experience of beivet right most
of the time gives confidence and fosters a positive feeling toward
spelling. (Machines are patient, they do not shame or disparage.)
(3) 'the pupil is actively learning. (4) he acquires a feeling of in-
dependence. (5) reading is improved.

I thought it quite interesting to find out that some students could get
the machine test right (picking out the correct word) tut when the words
were dictated they could not spell them correctly.

The machines do absolutely nothing for handwriting. When a new roll
is in they have to have the machines up so highthey stand up in
their desks.

The programs had some very good phonetic work included. However, I
feel some students did not read it as thoroughly as they shouldthey
seemed more concerned with writing their answer in the blank. Much
time was lost in fixing the boxes or fixing the machines.

I would certainly recommend the continued use of programmed learning.
In programmed learning the student remains active. If he stops, tiae
program stops. Immediate and frequent reinforcement sustains a lively
interest. Generally the students like the programs and therefore they
do not let their attention wander. I realize some students need a
machine but most of them could aocomplish more with a book-type pro-
gram. I feel the machines waste e great deal of time. (I would lace
working with the book-type programs and no machines and compare the
results.)
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I believe this program has many aspects of learning that do not im-
mediately show up. It certainly helps them to work on their own and
compete with themselves.

The program is very good fcr the top studentsit challenges them, it
takes them much farther than they could go with the class. I feel
programmed learning has a great potential.

Another fourth grade teacher replied:

The boxes and the machines were the weak spots, with so many children
using the same. The machines were not stong enough to withstand
the Job required ace the children capable of keeping the program in
order. I would like to see either the irogram in book form or a mogram
per class.

I would like to see a program such as this used in several areas. I
feel that machine programming needs teacher or parent guidance. It
is a challenge to the bright pupils not to have to wait for the average
learner. I found that the average learner in this room has Just "caught
on" the value of such a program. At first they seemed to feel no inner
drive to learn on mrpose. Several made the remark that they wished
they had studied like this earlier in the program. I also feel that a
program like this in different areas would be of great value to the slow
learner, if he could have teacher guidance early in the program, or
until he understood it himself. Direct results and achievement are
very rewarding to slow learners, too. I could not find time to do this
as too many pupils ware having difficulty.

III. SUMMARY

In summarizing the results of the written logs and end of year evaluations,

it appears that several distinctions can be made. It seems that the programs

and machines were better accepted at the fourth grade level than at the third

grade level. The level of difficulty was, in the opinion of the teachers, more

appropriate for fourth grade pupils. Also, the teaching machines themselves

were better accepted at the fourth grade level.

There appeared to be better acciptance of the programmed materials

(the spelling course) thon there was of the teaching machines. Great diffi-

=Wes were encountered in the use of the machines. Although this was more

1



evident at the beginning of the project, it did continue througheAtt the entire

project. It is felt that many times when the teachers said something critical

of the *program" that they were in reality critizing the °machine.

There apper7ed to be concern on the part of each teacher that the program

and machine were more appropriate for the average and above-average student.

They expressed the feeling that the below average student received little help

from the program.

The teachers were kept so busy fixing machines and helping students

find their place in the programmed materials that there was little if any time

available to help students individually with spelling or to observe students'

behavior. It had been hoped that different types of observations could have

been made with the focus on behavior and reaction of students. Apparently

this was impossible to do bi!.-;atiais of the time involved.

Teachers felt that the motivation of the pupils remained at a high level

throughout the entire experiment. They also said that there appeared to be

some carry over fcr students as they were learning to work independently and

follow directions.



CHAPTER V

MTALYSIS OF STUDENTS' EVALUATION

Students in the four classes in the Experimental Group were asked to

complete a questionnaire at the end of the research project. An open-ended

question was included which- asked: "In your own words say what you thought

of the spelling machines. What did you like about the program? What didn't

you like about . it, etc.?" Over 95 per cent of the students indicated they

liked the machines.. Several individuals indicated they liked the machines.

but that they had greet difficulty with them from a mechanical .view-

s

The answers to the remaining questions are summarised in Table I,

page 35. It can be said that the response by each group to each quastion is

very positive. If these responees are representative of tne studtr.ts' feelings

a positive attitude toward teaching machines existed at the end of the rroject.

There is little difference in positive response between third aad fourth

grade pupils. The fourth grade pupils generally gave a higher per cent response

to the items refusing to their like of teaching machines. One question, number

four, referred to the amount of learning the students felt they had accomplished.

The third grade students sieve a Miner per cent of positive response to this

question.
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TAME I

PERCENTAGE RESULTS OF STUDENTS EVALUATION

QUESTION

1. If spelling machines had not been used in spelling
class, I believe

I would have learned less in spelling
-It would have made no difference

I would have learned more in spelling

(n ae 59) (n el 64) (n es 123)

61 80
22 9
17 U

71
15

14

2, In comparing work done using the spelling exschines (n = 5$) (n = 63) (n = 121)
with studying in the textbook, I feel that, with the
same amount of time and efforh

I learned much luxe with the machines 69 62 65
-I learned somewhat more with the machines 9 25 17

-I feel then is no difference 15 3 9
I learn somewhat more from studying textbooks 7 10 8
I learn much more from studyng textbooks 0 0 0

30 If I was to take another course in this subject or a (n ge 58) (n 23 63) (n et 121)

similar subject, I would:
Choose to have machines used for at least part 72 80 76
of the course
Choose not to hove machines used 9 6 7
Not care whether machines are used or not 19 14 17

4 How much do you think you learned from using (n =57) (n = 63) (n = 120)

spelling machines?
Learned Nothing 0 0 0

"'Learned a little 2 2 2

-learned a medium amount 7 21 14

---Learnei.; quite a bit 32 27 29

N-Lean ed very much 60 51 55

5,, How much did you onloy ping through this program (n =57) (n at 64) (n = 121)

using ths spelling machines?
Very much disliked 4 2 2

-Disliked 2 2 2

----"-.Don't know 18 19 18

23 31 27

----11-Very enloyable 54 47 50
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To summarize, it appears that through the use of multiple choice and

open-ended questions, students in the Experimental Group possessed a positive

feeling toward progranuned materials and teaching machines at the completion of

this projecto



CHAPTER VI

STATISTICAL ANALYSES OF DATA

The first factor to be considered in the statistical analysis of data is

the time factor involved in the research rrojecto The total length of time used

during the school year varied among the thme schools. The project continued

for the entire school year (38 weeks) in Control School B. In Control School A,

the project was completed in 24 weeks. In the Experimental School, students

progressed at individual rates and as a result the length of the project varied

fro.4 lb to 28 weeks. Some of the students in the Experimental Group did not

complete the course in the 28 weekso

The amount of time per day devoted to classroom instruction in spelling

is difficult to ascertain accurately. It appears that each control group used

approximately 25 minutes per day, on the average, for classroom spelling in-

struction. The Experimental Group used about 35 minutes per day for spelling

instruction but it is estimated that approximately 10 minutes per day were de-

voted to carrying machines and program froM rOom to room and reorganizing

the program in the correct crder after other students had used 2 Therefore,

it appears that the three groups used about an equal amount of time per day, on

the average, if the time for stcrage, movement and reorganization is not

considered.
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Differences existed in the amount of homework assigned. Students in

Control Group A appeared to receive homework'in spelling regularly while stu-
I

\

dents in the other two groups were not assined homework except on an WI-

vidual basis as special needs were exhibited.

Table II, page 39, jives a tabulation of the per cent of students in the

Experimental Group completing various number of units* The programmed spell-

ing course contained twelve units. It can be observed from Table II that 36 per

cent of the third grade pupils and 55 per cent of the fourth grade pupils completed

the entire course. Likewise, it can be seen that two per cent of the fourth grade

pupas (one student) rroceeded no further than Unit 3. In interpreting these

figures it must be remembered that the students had to repeat units if their

unit post-test scare did not reach a certain level grescribed by the teacher,

Table III, page 40, describes the per, cent of those who finished the course

by number of weeks necessary for completion. It can be seen, for example,

that 64 per cent of the third grade pupils and 44 per cent of the fourth grade

pupils did not complete the mogrammed spelling course. Of those completing

the course, 25 per cent of the third grade mils and 38 per cent of the fourth

grade pupils completed the course in 20 weeks or less.

The investigator wished to determine whether diffecences existed among
.,

the three grouPs at the beginning of the research goject. Two possible variables,

an intelligence score and a spelling achievement soore, were selected for an

analysis of variance. The Lage-Thandike Intelligence score and the spelling

subtest of the Iowa Tests of Basic Skills were like&
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TABLE II

PER CENT OF STUDENTS IN EXPERIMENTAL GROUP
COMPLETING VARIOUS NUMBER OF UNITS

C MPL ED
GRADE 3 4 3 6 7 T 9 1 6 i i 12

3 0 4 4 11 2 5 12 16 11 36

4 2 0 3 2 0 6 9 15 a 55

TOTAL
3 & 4 1 2 3 6 1 6 11 16 9 47



TABLE III

PER CENT OF STUDENTS IN EXPERIMENTAL GROUP COMPLETING
PROGRAMMED SPELLING COURSE IN VARIOUS NUMBER

OF WEEKS

Number of
necessary for
conpleticn of
courts

Per cent of
all 3rd

graders

Per cent of
3rd graders

who finished
L

Per cent of
all 4th

graders

56 20) n66
-

40

7 w, 4
Per cWar
3rd and 4th

graders
who finished

lia S7L. .11:2 121... in = VI.

Per cent of
4th graders,
who finished

Per cent of
all 3rd &

4th graders

15 2 5 o o 1 2

16 o 0 2 3 1 2

17 2 5 2 3 2 4
18 2 5 5 8 3 7
19 o 0 5 8 2 5
20 4 10 9 16 7 14

21 2 5 3 5 2 5
22 0 o 2 3 1 2

23 4 10 0 o 2 4
24 9 25 5 s 7 14

25 4 10 5 8 4 9

26 4 10 0 o 2 4

27 5 15 17 30 11 25

28 0 0 5 8 2 5

Did not cOnplet
COMO 44 . 53

arwrialoslbareramerelmerwaresommolowlormonslmrlimoriesormarra....awsermsta.amerwswmarress+. 11..11Nilln
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To test the significance -4 the diffusives among schools, the nuil hypothesis was assumed.

other words, a homogeneouspopulation was postulated, from which variation among samples as

out co were present ould reasonably be attributed to sampling flunctuation. A test for determine

bother the null hypothesis Q. e., there is no difference) Is tellable wias mode.

Table IV, page 42, is the analpar of variance of intellipence scores among the three grows

Experimental Group and Controi Group A and 0. The two sections of third grade pupils and two

tions of fourth grade pupils in each group ors usod for a total of 336 degrees of freedom. At 2 and

degrees of freedom, an F value of 1.07 is obtained. This is not a significant F value because at

and 400 degrees of freeAlm (2 and 334 d. f. are needei--closest table figures are 2 and 400 cl. f.)

'aim of 3.02 is required for p<.05 and 4.66 for pe001. Thus, evidenra is not available for

tnting the null hypothesis or the idea that students in the various schools do not differ in in-

*Nonce scores as represented by the test.

for fourth road* pupils only. Ai' the third.grade level, an F value is obtained which is not stet-

,

enyng schools but in Table V tho data is for third grade pupils only and Table VI contains data

istIclaiil significant. Therefom, the idea that there are no differences between third grade pupils

Tables V and VI, pages 43 and 44, contain analyses of variance of intelligence scores

(mom schools cannot be ;elected. The null hypothesis Is sustained. Howevor, at the fourth grade

level the differences ore significant at the five per cent level of confidence. The mean IQ scores

for fourth grade pupils we 111.12 at the Experimental School, 113,29 at Control School A, and

10E1.26 at Control School B. This would indicate that an analysis of covariance should be used

in the analysis of the data. However, simple "t" tests will be made 044, therefore, the small

differences which do exist should be recognized and noted in the interpretation of the "t" tez4.

The other possible varick!e with which there was concern was spelling achievement

scores. The analysis of valence for the spelling suktest cf the Iowa Tests of Bas14 :kills Is



TABLE IV

ANALYSIS OF VARIANCE OF LORGE-THORNDIKE INTELLIGENCE
SCORES AMONG THREE SCHOOLS (THIRD AND FOURTH GRADE)

urea o woes 0
Variation Freedom

Schools

Within

2

334

4UM ..

Squares ...........Squrs

413 206.5

192.564,307

Total 336

wrimorawiremprjsremlleason

64,720

ammerarro amornimerwasoariamertaiana mermaeripmerimwMorimurromew Amaucameeprome.ramellmIrlia

(192.6)

F2334 1 1.17/ (n)s.)

(At 2 and 400 dogmas of freedom, an F volts of 3.02 is required for p405 and 4.66
kr p(.01.)

42
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TABI2 V

ANALYSIS OF VARIANCE OF LORGE-THORNDIKE INTELLIGENCE

SCORES AMONG THREE SCHOOLS (THIRD GRADE ONLY)

uSsTeraegress o -17-71--'411
Variation Freedom

Schools

Within

uans *Jam

52.0

118.0

2 104

18,362

,aalenrolliMealsroNol AroNompaimIrlommenlillalMilea

155

Total 157 18,466 (117.6)

52.0 iii

F2055 a n
VIAA w..,

(At 2 and 400 degrees of freedom, an F value, of 3.02 is required for p <.05 and 4.66

for pc.^,L)
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TABLE VI

ANALYSIS OF VARIANCE OF LORGE-THORNDIKE INTELLIGENCE
SCORES AMONG THREE SCHOOLS VOURTH GRADE ONLY)

USTIV; egrnee un=ra-'7;
Varkolon Freedom Sq...,.........19m
Schools 2 755 377.5

Within 176 20,512 116.5

Total 178 21,267 (119.5)

IIIIIIIINOMMIMII4111111101 00111/10141/01maxa/~011=1/11ft1M1/01/..

372j
F21176 0

116.5 mi 124 (n.s.)

(At 2 and 400 degrees of freedom, an F value of 3.02 Is required for p<.05 ond 4.66
for p<.01.)
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described In Table V11, page 46. An F value of 2.30 is obtained. Sinoe this F value is

not statistically significant the imill hypothesis that there are no differences in spelling

achievement as represented by these test scores cannot be reieated. It met be sustained.

Tables VIII and IX, pages 47 and 48 contain analyses of variance far the spelling

subtest. Tabk VIII describes the analysis for third grade pupils only while Table IX confabs

the data for fourth grade pupils only. In each case tm F value has been obtained which is not

statisacally significant. Therefore, the null hypothesis cannot be relected.

The above data is included to indicate that the three groups were equal in intel-

ligence (except at the fourth grade level) and spelling achievement at the beginning of the

experiment in po far as the test scores were representative of intelligence and spelling achieve-

ment. There aie other possible variables which could have been included but these are the

two which were the mist inpatant, it is Mt.

In addition to the analysis of the control variables, analyses of variance more mode

on the pre tests of the five criteria tests. Tables X, XI, XII, XIII, est XIV, pages 49 to 53,

list the F values for the analyses of the How I Like School inventory, Nemo! Achleveerni

Tests in Spelling, word list from progrceined spelling cows, word list ta measure transfer of

spelling skills, awl rules of spelling test, respectively. In the crue of three of the criteria

tests, F values were obtained which are not statistically significant. Therefore, the null

hypothesis can not be rejected arsd it can not be said that differences existed wrong *4 soups

at the beginning of the experiment in these three tests.

However, differences significant<.05 were computed for the How I Like School

inveniory and differences significcmt<.001 was computed for the rase of spelling test. The

moan scores of the rules of spelling test are 30.2 for Experimental School, 36.7 for Control

School A, and 32.1 for Control School B. Them differences need to he considered in the

interpretation of the "t" tots.
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0111111L

TABLE VII

ANALYSIS OF VARIANCE OF IOWA TEST OF BASIC SKILLS
SPELUNG SUBTEST AMONG THREE SCHOOLS

(THIRD AND FOURTH GRADE)

Urc0 0
Variation

Schools

Within

Freedom

2

326

tiaras

571

40,487

N111111114011BNIMMINIIIIW

6"---in
&Ps"

225.5

124.2

Total 328 41,058 1,125. 2)

1111111110111.111141111Nap=111111111111111II 111.111111MIMMININIIMIllp

F2,326 ssn22855 is 2.30 (n.s.)

(At 2 and 400 degrees of freedom, an F value of 3.02 Is required for p<.05 and 4.66
for p<.01.)
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TABLE VIII

ANALYSIS OF VARIANCE OF IOWA TEST OF BASIC SKILLS
SPELLING SUBTEST AMONG SCHOOLS

(THIRD GRADE ONLY)

uSIr-r74. '----iggrees or--"......---) 'mo
Variation Freedom Squares Square

Schools

Within

2 114 57.0

150 20,861 139. 1

Total 152 20,975

IMMIX/MEM

(138.0)

57.0
F2,150 32 TAT sa 064I (n.s.)

(At 2 and 400 degrees of freedom, an F yaks of 3.02 is required for 1(.05 and 4.66
for p<.01.)
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(ABLE IX

ANALYSIS OF VARIANCE OF IOWA TESTS OF BASIC SKILLS
SPELLING SUBTEST AMONG SCHOOLS

(FOIXTH GRADE ONLY)

uS" t7coTof

Variation Freedom ......._.k.....0 ....res S uc cure

Schools 2 206 103.0

Within 173 32,006 18:.:;

etsgr u-- nm7,7---

NEIONI=11111011111bliOn

Total 175 32,212 (184.1)

c
732,1. 103.0 . 0.56 (n.s.)' IET)

(At 2 and 400 degrees of freedom, an F value a 3.( is required for p 405 and 4.66
for p<0:11.)
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TABLE X

ANALYSIS OF VARIANCE OF "HOW I UKE SCHOOL" INVENTORY
AMONG SCHOOLS (THIRD AND FOURTH GRADE PUPILS)

uUftl-W-e '()

Variation

Schools

Within

Degrees
Freedom tiara

2 233

328 11,634

*sun
Sce....3.

116.5

3E45

Total 330 1 1,867 ( 36.0

ay
116.5

is 3.28 (n.s.)r2,329 35.5

(At 2 and 400 degrees of freedom, an F value of 3.02 is required for p<.05 and 4.66
for 1<.01.)
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TA8LE XI

ANALYSIS OF VARIANCE OF NATIONAL ACHIEVEMENT TEST IN SPELUNG
AMONG SCHOOLS (THIAD AND FOURTH GRADE PUPILS)

wiell14111111M11111rAMMIim tworwirumemmaillia

VICO 0 Wen
Vat latton Freedom

Schools 2

Within 331

isareSt....±.......

839

50,679

4111111111111164111111110.111111111111141111111111101111.01111111Nmellimmrawammigsm......................siliMINEW

Total 333 51,518 (154.7)

Alta
1-20331 153.1

al 2.74 (a.s.)

(At 2 and 400 degrees of freedom, and F value of 342 is :Nuked for p<.05 and 4.66
for p(.01.)
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'ROLE XII

ANALYSIS OF VARIANCE OF WORD usT FROM PROGRAMMED SPELLING COURSE

AMONG SCHOOLS (THIRD AND FOURTH GRADE Pump

Variation Freedom

Schools

Within

man

Total

2

333

335

378

29,43/

29,815

.1111111111111111MINEN111111=1".11111110111111111111111110MIZIMNIIIIIM11111111111110111011111110111111111111111111111/

189.0

88.4

89.0)

.0
F29333 ga 2.14 (n.s.)

(At 2 and 40) degrees of freedom, an F value of 3.02 ts requited for p<.05 and 4.66

for p C01.)
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TAILE XIII

ANALYSIS OF VARIANCE OF WORD LIST TO MEASURE TRANSFER OF SPELLING

SKILLS AMONG SCHOOLS (THIRD AND FOURTH GRADE PUPILS)

&;utce of egree--7---TOTam trsaidT

Vorlatlyn Freedom ua,..a. r..25............b.uore

Schools

Within

2 487

269 23,550

243.5

87.5

Total 271 24,037 ( 88.4
IINIMIN11101.111111111111611111111111MIMENIONINIIM

243.5
F2,269 111 731,-3- i s WS (n.5.)

(At 2 and 400 degrees of freedom, an F value of 3.02 Is required for p<.O5 and 4.66

for p<.0l.)
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TABLE XIV

ANALYSIS OF VARIANCE OF TEST ON RULES OF SPELLING AMONG SCHOOLS
(THIV AND FOURTH GRADE PUPILS)

ANIMIONIMMIIIM11111nOMMMIIWININIMINIMMINMINP

Source of Degrees or I= of Mean

Variation Freedom uar,.......a.....s ..........ye_.

Schools 2 2,208 1104.0

Within 331 41,471 125.3,

Total 333 43,679 ( 131.2)

F2,331 = fli 11 s = A 81 (n.s.)

(At 2 and 400 degrees of freedom, an F value of 3.02 is required for p <Ad and 4.66

forp<.01.)
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Tables XV, VI, XVII, XVIII, and XIX, pages 55 to 59, contain the

statistical data describing the ire- and post-test results of each of the five

criteria inwtruments. Each table lists the differences between ge- and post-

test results, standard deviations, "t" test, eind gimbability. Results are

tabulated by school, grade level, and ability group within grade level as

determined by an intelligence test scores

Data relative to the How / Like School inventory are contained in Table

XV. This inventay is a device whereby pupils express their Mee and dislikes

about school by answering Iles" ar "No" to 50 questions. It, like all of the

other criteria instuments, was administered at the beginning and again at the

termination of tY a project. It oan be observed from Table XV that little gain

was made during the yeses time on this instrument. In several instances the

difference between pre- and postsitest scares was negative. For schools, the

only statistically significant gain was With the total third and fourth grade

class at Lincoln (p < .05). By grade levels, statistically signilicant gains

were made at the third grade levelo low third in ability, at Lincoln (p < 41'll);

the total third grade.at Lincoln (p <Al); and the fourth grade level, top

third in ability, at Emerson (p< .00.

It can be said that based on the data contained in Table XV there was

littl change in students in any of the three schools in attitude toward school

as measured by the How I Like School inventory. Some isolated gains were

made but these were few in number.

The result, al the National Achievement Tests in spelling are tabulated

in Table XVI. Statistically significant gains were mad. at most glade and
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ability levels. The greatest gain for school was made by Lincoln with 13.9

raw score units (compared to 9.1 for Emerson and 11.9 for Cleveland). The greatest

gain for third grade was made ot Lincoln with 17.4 points (compared to 10.9 each

for Emerson Prid Clevelancr,. Students at Cleveland made the greatest gain at fourth

grade with 12.9 points (compared to 10.2 at Lincoln and 8.1 at Emerson).

At the third grade level, each of the three ability groups at Lincoln

mode equul gain. The top third at Emerson and the low third at Cleveland made

the greatest gain within their respective schools anong ability groups at the third

grade level.

At the fourth grade level, the middle and low thirds made equal greatest

gain at Lincoln. At Emerson and Cleveland the low thirds made the greatest

gain cat the fourth grade level.

Table XVII contains the data relative ki the word list from the programmed

course in spelling. Analysis of variance .4 the three schools showed them to

be equal on the results of this test at the beginning of this study. Data in Table XVII

indicate that statistically significant gains were mode by mast ability levels eist

both grade levels. The greatest gain by school was made at Emerson with 11.3

row score points of gain (compared to 10_8 for Cleveland and 10.7 for Lincoln).

Students at Lincoln mode the greatest gain at the third grade leve! with 14.1 points

(compared to 12.0 points at Emerson and 10.9 at Cleveland). The greatest gain

at the fourth grade level was mode at Emerson with 10.8 points (followed by Cleveland

with 10.7 points and Lincoln with 7.5 point4.
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Data relative to the rules of spelling test are contained in Table XVIII.

Analysis of variance of the three schools determined them not to be equal in the

results of this test at the beginning of the project. Statistically significant

gains were mode by most ability groups at both grade levels. The greatest gain

by school was mnde a Cleveland u'th 19.2 raw score points (compared to 15.1

at Lincoln and 13.3 at Emerson). Students at Lincoln made the greatest gain

at the third grc-ii level with !8.9 points (compared to 18.8 at Cleveland and

13.0 at Emerson). Greatest gain at the fourth grade level was mode at Cleveland

with a mean gain of 19.6 points (compared to 13.6 points at Emerson and 11.1

at Lincoin).

The resui3 of the word list test to measure transfer of spelling skills

are contained in Table XIX. Analysis of variance among schools revealed them

to be equal on this test at the beginning of the study. Statistically significant

gains were mode by all ability groups at ail grade levels except at Emerson.

The pre-testing was not accooclished at the fourth grade level at Emerson. There-

fore, comarhons cannot be mode with this group. The greatest gain by school was

made at Cleveland with 11.8 raw score points (compared to 10.0 at Lincoln).

The greatest gain in the third gL.sde was made at Lincoln with 12.7 poinis (compared

to 11.6 for Cleveland and 12.5 for Emerson). Cleveland mode the greatest gain

at the fourth grade level with 12.0 points (compared to 7.1 for Lincoln).

The following analysis excludes the results of the How I Like School

inventory but includes the other tfteria tests. Considering total population

included in the study in each school, Lincoln mode the greatest gain on
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one test, Emerson on one test, and Cleveland on two tests. At the third grade

level, Lincoln made the greatest gain in three tests and Emerson in the others

At the fourth grade level, Lincoln made the greatest gain on one tem,. and

Cleveland on the other three tests0 However, it should be observed that the

differences among schools were very small in many instances and were not

great enough to be statistically significant.

Considering the greatest oin made by an ability group within each

school, the following analysis could be made. Grade levels three and four

and the total for three and four (schools) were divided into three ability groups.

Pour criteria tests are being considered. Therefore, each ability group within

each school had 12 chances of making the greatest gain (the third grade had

one chance in each of the four tests, the fourth grade one chance in each of

the four tests, and the total third and fourth one chance in each of the four

tests). At Lincoln there are only eleven chances because ef a tie. It can be

observed that the greatest gain at Lincolzi was made by the top ability group

three out of eleven times; the middle group, seven out of eleven times; and

the low ability group, two out of eleven times.

At Emerson there are only seven chances belause one pre-test was not

administered. The greatest gain was made by the top ability group two out of

seven times; the middle gaup, two out of seven times; and the low group,

three out of seven ttmes. At Cleveland, the greatest gain was made by the

middle ability group one out of twelve times and the low ability group eleven

out of twelve times.
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Another analysis of the results of these four criteria tests would include

the data in Tables X)C, XXI, XXII. XXIII, pages 64 to 67. Table AC, fox example,

contains data for each school, grade level, and ability group for the National

Achievement Tests in spelling. The tabulation is 135 ratio of gain/

pre-test score. It is difficult to interpret the meal- Ise ratios but they

do provide another means of comparison. How much ..4A a student makes

depends not only on his pre-test score but also on the limits of the test. How

much gain was possible? It can be observed that in each of the Tables XX to

man, the biggest ratio exists, fcc the most part, in the low ability group.

In summaridng tle results of theso four criteria tests, it can be said

that no school did consistently better than the other two schools. It is inter-

esting to nae that on two of the criteria tests directly related to the pro-

grammed course in spelling (see Tables XVII and XVIII) the Control Group B

(Lincoln) made as much or more gain as the two schools which studied the

material. However, the differences in gain among schools were not statisti-

cally significant. On the other hand, the differences in scores among schools

at the beginning of the project were not statistically significant. Yet, each

school made statistically significant gains at both grade levels in most ability

groups.



. TABLE XX

ANALYSIS OF GAIN ON THE NATIONAL
ACHIEVEMENT TESTS IN SPELUNG

11101111111101111111MINFIN111411

3 1

2
3

Total

4 1

2
3

Total

384 1

2
3

Total

Clevb'ancl

.95 .56 .55

.95 .61 .64
1.32 .47 .87
1.15 .60 .67

.18 .14 .35

.53 .22 .33

.71 .57 1.00

.39 .27 .48

.43 .27 .41

.70 .34 .44

.99 .54 .95

.64 .36 .54
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TABLE XXI

ANALYSIS OF GAIN ON THE TEST ON WCRD LIST FROM
PROGRAMMED SPELLING COURSE

Grade Ability
Level Laval

3 1

2
3

Total

Am
.92

1.18
.98

4 1 .20
2 .50
3 .44

Total .35

3 & 4 1 .44
2 .68
3 .77

Total .59

.77

.87

.56

.75

.26

.36

.85

.44

.43

.53

.74

.$4

Cleveland

.70

.71
1.15
.82

.36

.36

.73

.45

.47

.47

.87

.57

65

!



TABLE XXII

ANALYSIS OF GAIN ON THE TEST ON
RULES OF SPELLING

Grade
Level

3 1

2
3

Total

4 1

2
3

Total

1

2
3

Total

3 & 4

.52

.70

.70

.63

,27
.35
.37
.32

.38

.51

.55

.47

.44

.46

.31

.41

.23

.30

.52

.34

.31

.36

.44 . se

.36 .34

.61

.73

.95

.74

.46

.53

.82

.57

.50

.61

66
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TABLE XXIII

ANALYSIS OF GAIN ON THE TEST ON WORD UST TO
MEASURE 'TRANSFER OF SPELLING SKILLS

3 1

2
3

Total

4 I
2
3

Total

314 I
2
3

Total

.se

.69

.94

.62

.19

.42

.44

.31

.42

.60

.67

.52

.06

.72



CHAPTER VII

CONCLUSIONS

The purpose of this research project was to determine the effectiveness

of programmed materials and teaching machines in teaching spelling to third

and fourth grade pupils. In order to do this, three elementary schools were

selected to act as experimental and control groups. The Experimental Group

(Cleveland School) used programmed materials and teaching machines; Control

Group A (Emerson) used neither programmed materials nor teaching machines

but did use the word list from the programmed spelling course as the basis

of instruction using conventional methods; Control Group B (Lincoln) used

neither programmed materials, teaching machines nor the word list from the

programmed spelling course but used the conventional methods and na terials

used in the other 17 elementary schools not in the research project.

A descriptive analysis of the program was made through the use of

teachers° and studants' reports and evaluations. An analysis of variance was

made for each of two possible variables considered, intelligence scores and

spelling achievement scores. Also, an analysis of variance was made for

each of the five criteria instruments used in the study. Tests of statistical

significance were made to test the gain made by each group. The tests of

significance were made on total groups, by grade level: 3nd by ability

groups based on intelligence scores.
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Following are some of the conclusions reached as a result of this

study:

10 Teachers in the experimental group felt that the level of difficulty of the

programmed spelling course was for average and above average fourth

grade pupils. They felt that it was too difficult for average third grade

pupils.

20 Teachers felt that the programmed spelling course was appropriately

written, making good use of phonics and repetition.

3. Teachers felt that the mechanics of the programmed spelling course could

be improved greatly. The numbering system is difficult for students to

follow. Printing frames on both sides of the paper increased the diffi-

culty. The boxes are not strong enough to stand continued use by ele-

mentary school pupils.

4. After use for approximately 28 weeks by two sections of third grade pupils

and two sections of fourth grade pupils, the programs are no longer usable,

even though students wrote their answers on a roll of tape in an Answer-

Mate and not on the gogram.

5. Teachers felt that the teaching machines are cumbersome, difficult to write

on, and should be improved from a mechanical viewpoint. The pages of

the program frequently are twisted, folded, and torn as they are turned

through the machine. Frequently the pages are jammed between the

rollers. Teachers felt that they spent more of their time being mechanics

than they did in teaching spelling.

6. After use fcc approximately 28 weeks by two sections each of third and
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fourth grade pupils, many of the machines need new rollers before they

can be used again. The frames of the machine are durable and usable.

The difficulty seems to be with the roller system,

7. Teachers felt that they devoted the majority of their time to fixing machines,

helping students placeihe pages of the irogram in order, and administering

the unit pre- and post-tests. As a result; they had little if any time to

devote to giving students individual help in spelling.

8. As a result of the improper functioning of the teaching machines and the

difficulty in handling the programmed materials, many of the students and

teachers appeared to be somewhat frustrated. This was evidenced es-

pecially during the first three to four weeks of the project. It did continue

to a lesser degree throughout the project.

9. Despite everything else indicated, the teachers said they enjoyed using

the programmed materials and teaching machines, and said that their

ztudents enjoyed using them also. They did make recommendations for

changes if the wogram is to be continued.

10. Teachers said that they would like to continue to use programmed materials

but in the textbook format, without the use of teaching machines.

11. Teachers said that the motivation of the students was at a high level and

that this continued throughout the entire woject.

12. Teachers said that some of the students hurried through the wagram and

seemed to be more interested in finishing before their neighbors than in

learning spelling.

13. Teachers said that they felt that a oarry-aver or transfer value was indicated

I
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a possibility as they noticed that students were able to follow directions better

and work independently on other proiects.

14. Teachers said that they felt that with the use of programmed materials it was easier

to handle make-up work caused by absences.

15. Teachers said that they felt it handwriting did not inyrove as a result of the sturoAnts

writing on paper on top of the machine. They said that possibly the students' hand-

writing deteriorated.

16. Some fear had once been =premed in certain quarters that teaching machines would

replace teachers. This fear should have been dispelled after this protect was com-

pleted. it appeared that the teacher's work load was increased considerably as

a result of using programmed materials and teaching machines.

17. The differences among schools and grade levels among schools were not statistically

significant at the beginning of Ete project. Each school and grade level and most

ability groups within mad. statislically significaot gains. Ito WOW, only

small amount of differences exissod among groups at the conclusion of the study.

The differences among schools were not statistically significant.

18. Based on the statistical data mauled, it is difficult to say that any method is superior

to any other method. It does appear, however, that contrary to statements made by

teacher:, the low ability gmup wis helped the most at the experimental school

and the top and middle ability gawps were helped the most at the control school.

Students in the Experimental Grasp made the greatest amount of gain on two of the

four achievement tests used.
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As a result of this study, the following recommendations are made:

I e That further studies be made relative to the use of programmed materials

and teaching machines.

2. That teaching machines not be used with an entire class at lower than the

fourth grade level.

3. That use of programmed materials in the textbook format be considered. It

appears that the best use of programmed materials might be in the textbook

format. This has not been tested in this study but many indications resulting

from this study make this recommendation appropriate.

4. That the use of programmed materials and teaching machines be considered

on an Individualsor small group basis as well as on a classroom basis.

Different programmed materials could be used at various levels fa certain

typos of students, L. e., the mare advanced students who already possess

a knowledge of the basic classroom material being studied, the low

ability student who needs extra help in skill building cc who has missed

certain basic skills at an earlier grade level, the student who has been

absent and I. making up work missed, and the home-bound student who

will be at home disabled for a long period of time.

5. That programmed materials be considered as a device for strengthening

the curriculum, especially at advance levels. Par example a class of 20

or 25 advanced math students at the high school level might be considered.

Assume that five students wish to and are prepared to take calculus, five

students wish and are prepared to take analytioal geometry, five in

statistics apd so forth. A sufficient number of students are not available
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to offer a clam in any of these MKS separately. However, through progsammed

mg:style/is, a combined clam could be offered to accommodate all moth needs.

Although programmed materials are costly, this method would be hos expansive

than offering four or five separate claws to five students each. Perhaps it

would be nate beneficial to students also. This is only one example. This

method could be used in several subleatmotter ores.

6. That as time permits, the follcming moonstone of this stlx* thuuld be modes

test students next year for retention, using some of the same spelling.tests used

in this studr complete an analysis of the results by sow and 0-%termine the

coeffictent of correlation between intelligence and final spelling achievement.

if swot her study of this type is designed, a test should be mode to determine

the "novelty effect". This could be accomplkhed by convenes results of first

half and second half testing.

7. Trot a study be designed to determine If them I. carry over or transfst value

as Indicated by the teachers. Does the use of programmed noterials and WAIN

machines develop confidante In students? Does it provide for further independent

study? Does it develop the facility for following directions?

8. That as increased use is mode of programmed materials, schedule of

students should be examined to control the per cent of time devoted to

programmed instruction by each student. Programmed learning (or several

methods of programmed kerning) consists of learning which Is convergent.

An anew should be mode to study the effect of increased amounts of
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convergent learning and decreased amounts of divergent learning.

9. That as increased use is made of programmed materials a study be made to

determine ways to facilitate and take advantage of programmed learning

through new techniques of scheduling and school organization.

10. That a study be made to determine which areas can best be served by

programmed instruction. Are there certain basic instructional routines

which can be handled better than others? Are there routines ci program

can develop better than the teacher?

11. That vsrious types of research studies be conttnued and initiated In the

local school system. Research studies which are designed and controlled

appropriately tend to mctivate students and teachers alike. Proposed

studies should be screened. It is suggested that most proposed studies

which are accepted for research will result in a great amount of profession&

improvement among staff members.
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APPENDIX A

RELIABILITY OF SPELLING TEST

An approximation formula for the Kuder Richardson reliabilityi

tt = n so2t

(n I ) er2t

Whore T. a average number of right responses

= average number of Wrong -esponses

n oc number ,.sf items in test

2
t square of standard devkltirw

M = mean

tt
2:111 Mware

1111=aoval.....,
(n I) Oftzt

= 40 (6.36)2 26.67 (40 - 26,67

1262.49
1773.

0.800

111111111111111.1111111MINITIONIMOMMINSMONIOOMMINIMMOMMIlle

1 Guilford, J. Poo Fundamental Statistks in !bah/1ov and Ecluco*oott,,
McGraw - Hill Book Co., 1Z-7,-"Re7frctor.li7§3.67



APPENDIX B

PRE TESTING SCHEDULE

SPELLING EXPERIMENT.. GRADES 3 & 4

Control Schools Emerson and Lincoln

Experimental School: Cilivekmd

EVALUATION SCHEDULE

NAME OF INSTRUMENT GROUP TO BE TESTED BY WHOM

Large Thorndike IQ
(Form 2 AP)

Large Thorndike IQ

National Achievement
Tests (Spelling)

Test oh Word List from
Programed Spelling
Course

How I Like School

Teacher's Anecdotal
Retard

Students' Time Logg ond
Commentary

Grade 3 only

Grade 4 only

Grades 3 & 4

Grades 3 & 4

Grades 3 & 4

Grades 3 & 4
(Experimental School
only)

Grades 3 & 4
(Experimental School
only)

R. hoemel

Classroom
Teacher

,

Classroom
Teacher

Classroom
Teach=

Classroom
Teacher

Classroom
Teacher

78

WHEN

Sept. 6 & 7

7th week
Regular test-

In9 Isvgram

Before Sept. 17

Before Sept. 17

Before Sept. 17

From Sept. 17 to
coapletion of
experiment

Students From Sept. 17 to
(Cleveland only) completion of

experiment
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APPENDIX C

POST TESTING SCHEDULE

1. Test all 3rd and 4th grade children in control and experimental groups at Cleveland,
Emerson and Lincoln.

2. Test the entire class (section) at Emerson and Lincoln in one group (one group for each
classroom or teacher). Test during the week of March 11.

3. At Cleveland test students as they finish the program, except that small groups can be
accumulated to be tested approximately every week.

4. Because of the length of the tests, each of the spelling tests should be administered
in two sessions.

Tests Items

1. Standardized Spelling Test 50
(National Achievement Tests)

2. Spelling List of Words from 40
Programmed Course

3. Spelling List of Transfer Words 40

4. Post Test on Programmed Course 69

5. How I Like School Inventory 50

Other Instruments

6. Students Time Logs and Commentaries

7. Teacher': Anecdotal Record Booklet

B. Teacher's Evaluation Sheet

Remarks

Divide Lao two sessions

Divide into two sessions

Divide into two sassier*

One session

One session

Send to Dr. O'Hare prior to
June 3, 1963

Send to Dr. O'Hare prior to
June 3, 1963

Send to Dr. O'Hare prior to
June 3, 1963
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APPENDIX D

NATIONAL ACHIEVEMENT SPELLING TEST

Directions: Distribute an answer sheet to each pupil. Pronounce each word
distinctly, at least twice. The word may be used in a sentence
for an example.

Administer test in two sections, twenty five words each. Do not
allow any change to be made in the first twenty five words during
the administration of the second half of the test.

This test generally requires about 25 minutes. There is no time
limit.

Make sure that each pupil has a sharpened pencil.

Read the directions and sample to the clam, reading the sample as
follows "Good ---- Henry is a good boy ---- Good."

Use the words and sentences listed on this form. For each question,
read iie nunther of the question to the class, the word to be spelled,
the complete sentence, and, finally, repeat the word to be spelled.

Pronatmce words distinctly, but without imnahral emphasis that
might give pupils any hint as to the correct spelling. Allow enough
thne for every pscil to mite the wort' required in one sentence,
before beginning to read the next question.

When the test is finished, tell the pupils to make sure their names
are on their test papers, and collect the tests promptly.



APPENDIX D

NATIONAL ACHIEVEMENT SPELLING TEST

SPELLING TEST
(For Grades 3 and 4)

NAME Nar,-.1 of Savol

AGE: Years Months. GRADE CITY......... 4 ....... .................. .......
DIRECTIONS: BELOW, there are 50 ontences. In each sentence, one
word has been left out. You will be told the word which has been left
out. Listen carefully. Then, for each sentence, put the word on the
1 in..

SAMPLE: Henry is a

STATE
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SCCYAE

111111111111111MMINOWNON11=101.111011.11111=111111114.1111.11MIMIN

1. You was for school.
2. My little is at home:
3. We shall a good time.
4. You must at once.
5. Let us la another home
6. You may the book.
7. There is no to drink.
8. I shall a low.
9: Let ar----w-mihe bali.
10. Ho Is --gise world.
11. Thsro-ili my stocking.
12. Have you your face?
13. Tell us ---gtat he said.
14. fie fo-sww in Ms work.
15. She was --Wthree days.
16. Ho was down the street.
17. There ar-r-'-- here.
18. The bi away.
19. Every we rest,
20. He is a Mane

21. Buy some at the store.
22. We couhr las".-ga-the flours.
23. She was a book.
24. What is-n&w.-°1-1-----a-or the hat?
25. He is To go home.

4300 boy,

26. He is a of mime.
27. Eed some every day.
28. He is a good boy.
29. Tell the she is sick.

31. Brian- to make:
32. Will yori-Armistalce?
33. Where dia yoThi--- to sing?
34. Tell us the truth.
35. Let to our work.
36. He is ------irthl e house.
37. I founTii-- in the city.
38. Ask the ----ro-airman your teeth.
39. She is yew eld.
40. He has 0-7--"in the city.
41. Give him :-.'i--- of bread.
42. Do not ..---"-a-gis paper.
43. He isfears old.
44. We h. . r; time.
45. Do you him to go2
46. Did yo;"-----"1- my letter?
47. He has no to get rich.
48. I shall you, if I can.
49. He gets a every week.
50. / have not you.

Q. s il I, 4V :::

NUMBER RIGHT

W 40' K
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APPENDIX E

SPELLING TEST OF SELECTED WORDS FROM
PROGRAMMED SPELLING COURSE

1. consommt 14. knife 27. fiction

2. airplane 15. birth N. remain

3. set 16. March 29. street

4. not 17. angry 30. business

5. gaits lb. eleventh 31. pretty

6. feed 19. warm 32. forward

7. small 20. funny 33. finger

8. wmte 2i . together 34. definition

9. store 22. watching 35. bread

10. ban 23. world 36. rare

11. there 24. night 37. butter

12. ciy 25. robust 38. heverit

13. five 26. assist 39. raisins

40. copper



1. remember

2. baseball

3. go

4. yox

5. kite

6. keep

7. light

8. writing

9. bone

10. rare

11. their

12. fly

13. nine

APPENDIX F

SPELUNG LIST OF SELECTED WORDS TO TEST
FOR TRANSFER OF SPELLING SKILLS

14. known

15. birthday

16. April

17. hungry

18. fifth

19. world

20. *IV
21. remember

22. bashful

23. color

24. light

25. shallow

26. practice

83

27. protection

28. lightning

29. sweep

30. popular

31. rabbit

32. forget

33. lesson

34. dictionary

35. ahead

36. mule

37. letter

38. thunder

390 wealthy

40. gallon
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, TEST ON RULES OF SPELLING

School

1. The fin vowels are:

Teacher

PRE- AND POST-TEST

2. All the letters of the alphabet which are not vowels ant

3. 'rho name of the letter E, as in., sotmds like e.

4. The name of the letter A, as In tm, sounds like a.

3. Feed has the vowel sound.

6. Meet has the vowel sound.

7. Met hos the vowel sound.

8. Long sounds lik, the name of tin letter .

9. The long o sound Is the same as the name of the letter .

10. Se, Feel: WMA word has the short sound? .

11. Rld, Ride Which word has the short vowel sound? .

12. Sis Swe The changes the vowel from short to long.

13. An e added to words changes the vowel sound from to

14. Cut, Cute Which word has the short u sound? .

15. l'im, Close: Which word has the long o sound? .

16. An e added to words changes the sound from short to long.

17. Toll has the sound.

18. Three ways to make the long e found arm

1. 2. 3........ ........- ........
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19. Four ways to spell the long o sound are:

1. 2. 3. 4.........
20. Peva!, me, and fee are allke In that they have the e ............
21. Mine has the sotmd.

22. Tim ways to spell the long I sound in:

1. 2. 3........... ONIMMINIMIIIIINNIN

23. Knife has the sound.

24. Hat has thts sound.

2$. Bet hos the sotmd.

26. Tim ways to spell the long a sound ars

1. 2. 3.
INININIMINIMISMID

V. Store has the sound.

28. lAtid has tho sound.

29. .12ff has the sound.

30. Maid 1.1as the sound.

31. The sound shtm Is often spelled

32. Soma words have the uf sound spelled .

33. The It In minute has the

34. Feel has the
.111111111111111111111111

35. When I. appears In a word, It Is always followed by .

36. Too means

37. Two means .

38. Long o sounds like the name of the lefty .
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39. The k is silent in words that begin with .

40. The sound is spelled eau in the word beautiful.

41. Often the $ sound is spelled when it comes before .

42. in the dictionary, A is before it in order.

43. K means that the sound is .

44. Long a sounds like the name of the letter .

45. To adkis to words ending in e,

46. Words can be broken into parts called .4......

o

47. EG:sh syllable has a sound.

48. To add ed to words ending in e, .

49. Raced in the of Race.

50. The z sound is often spelled when it comes before se

51. The symbol " '4°' " over a vowel means that the sound of the vowel is .

52. An is a short way of writing a word.

53. The w is in words which begin with wr.

54. There are as many syllables in a wonl as there are ............
55. When the s sotmd comes before e, If or z, it is often spelled

56. To add ed to ow-syllable words with a short vowel, .

57. in the dictionary, when words have the same loner at the beginning, they are put

in t' ; order of their letter.

58. Write the word tune and show that it has the long u sound: .

59. Long I sounds like the norm of the letter .

60. The wed investigate has syllables.
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61. If a word has five vow& sounds, how many syllables can it be broken into?

87

WISMINIONIMMab

62. Thom is usuorily an at the end of plural words.

63. Words ending in , , and form their plurals by adding es.

M. To form the plural of --,rds ending ini preceded by a vowel, add .

65. To form the plural of words ending inz preceded by a consonant,

66. When two wcrds are rade into one by use of an apostrophe, the new word is called

a

67. When the a sound follows a short vowel, it is often spelled .

69. Words which do not obey the rule stated trs question 67 are: , ......,.....
and

69. When spelling a word whose soimd is long e, the rule is .
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Btweau of Educational Research University of Minnesota

The questions on this sheetask you to tell what you like or do not like about school. Please
answer them by making a circle around the YES or NO for each question. Do not stop
long to think about any one question. If any one seems hard, go on to the next questions
and comeback to it later. There are no right or wrong answers here. The answer you mark
should tell itet how you feel or think about the question.

What is your name?........_

Are you a boy or a girl?..._ How old are you? ...What is your grade?

Name of your school_____ Name of your teacher_

1. Is most school work interesting?
Yes No

2. Do you feel important in school?
Yes No

3. Do you feel you lost out if you miss
school?
Yes No

4. Do you like school?
Yes No

5. Do you think your teacher likes the
games you play?
Yes No

6. Are you often unhappy in school?
Yes No

7. Are you sometimes permitted to help
others with their work?
Yes No

8. When things are funny, does your
teacher laugh also?
Yes No

9. It your teacher usually kind to you?
Yes No

10. Is it easy for you to gd help in.
school?
Yes No

11. Are pupils often made to stay in for
recess QT after school?
Yes No

12. Do most children in your room try to un-
derstand before they ask questions?
Yes No

13. Do you like school most days?
Yes No

14. Are you praised when you do good work?
Yes No

15. Are you scolded when you do not know
something?
Yes No

16. Is the whole class often punished when only
one or two pupils are to blame?
Yes No

17. Is your school room a happy place?
Yes No

18. Is most school work explained so you can
understand?
Yes No

19. Are the children in your room nearly always
treated fairly?
Yes No

20. Are the children in your room allowed to
ask questions?
Vets No

(Go ahead to more questions on the other side of this sheet.)
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21. Do most children ln your room like In
sky away from achool?
YeS Na

22:. Does your teacher keep her promises?
Yen No

23. Do you like school very much?
Yes No

24. Do you like to stay cut of school?
Yes No

25. Do you thinlc your teacher likes you?
Yes No

26. Does it seem that you always do poor
work?
Yes No

27. Do you get help when you do not
know something?
Yes No

28. Do you often have too much homework
Yes No

29. Do you enjoy school?
Yes No

30. Are you pioud to be in your school

grouP?
Yes No

31. Do you like your teacher?
Yes No

32. Are you invited to ask questions?
Yes No

33. Do you like to talk to your teacher
alone?
Yes No

34: Are you afraid to ask questions?
Yes No

35. Are most school days happy ones
for you?
Yet No

r7. Do you sometimes talk and joke with your

138

teacher?
Yes No

. Are you often scolded in school?
Yes No

Are you told wher you do good work?
Yes No

Do you help decide what the class does?
Yes No

Are you often bossed in school?
Yes No

89

Are pupils punished in front of others?
Yes No

Are your lessons explained well?
Yes No

Are the children scolded often?
Yes No

Are you scolded for mistakes in your
work?
Yes No

Is there always something wrong with
you. work?
Yes No

Does your teacher seem to like children?
Yes No

Are you afraid to ask for help?
Yes No

Do you hate school?
Yes No

Do most children in your room get the
help they need?
Yes No

Do you feel you are treated fairly in
school?
Yes No
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TEACHER EVALUATION FORM

TO TEACHERS OF PROGRAMMED INSTRUCTION COURSES:

Enclosed with this material for finanzing your course in programmed instruction

you will find a "Teacher Evaluation Form". It is suggested that you read it.carefully

and consider your answers thoroughly before filling in the form. The answers which you

give will be made c part of the final research report in this experiment and will bear

directly on the reported results.

Thank you,

Robert W. 011H( ire
Administrative i 4sistant
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TEACHER EVALUATION FORM

Title of Program Name of Teacher

91

The following questions were designed to help us evaluate the program that you have justgone through with your class. The information that you can furnish will be of great valueto us. For each question please check the blank that you feel most adequately describes
your opinion. Blank lines have been provided below each question for you to qualify orelaborate on your answers. Please feel free to make any comments that will aid us in
determining the value of this program.

is the tubject-motter of the program academically sound?

r Yes No Undecidedaswasommlow

Comments:
.0,1~...001400~1111=400

Nraer4semenwswes.,.wrimrelowmotwairtowamernowrawtoremosoomeawommerme
amsonmemirdp.magmemremma.111111111111111111

1110MIIP
ftIMIIMIIMGMINIMO.INNWOISINIAWNWIolOIMMOP0

Was the level of the subject matter appropriate for your class?

Too difficult Appropriate Too easy

Comments:
M.N.111WOMIMP.31=1/.1NONSIM.1011~Moft.laMMIIMININ/MINEMWN.WOM11011..OMMINO

VIIIIMMINIMIIMIMION1111.1ftwinoNS.IM1111111

ANNIMIONIMMINIIMIL

As contrasted with what you have been able to acconplish with other types of learning
material, how much do you feel iau Were able to get your pupils to learn with this program?

A great deal more than with most other materials.

A little more than with most other materials.

About as much as with other materials.

A little less than with most other materials.

So little as to be a waste of time.

Comments:

OgNaMh.fteMaeMMMWNMOSameraNs

amowrm...........MMftftwWWW0E.Ow0/11011=Wo.+NINIMIl
MIMIMMIIMUUMFoftl.O.WONOIMNIMPInWNIDOMPIfiatmNeb
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The next time you teach a course in this subject or a similar field, would you

Prefer to have programs used for at least part of the course?

Prefer not to have programs used?

Not care whether programs are used or not?

Comments:

02

401.1101001111MIN

vmmummemalsOMISMsaiwoml=1

To wMt eeent did you enjoy using this program with youv class?

1"-Tery l"-Frogre 3 triK- '4-TAW eirr'y
Unenjoyable Enjoyable

Comments: 111111MINM111.1.01

Do you think this program should be made available for the use of teachers throughout the
country?

1011111MINIIIMIN11111110

Yes . No Don't know
.........

Comments:
4111110111111110111 41/

1.111=1111.011.111.111.1=41111.1111.11011011001.1...111.1111.......1.010

In your own words would you please summarize your opinion of this program. Include
statements about its strong and weak points.
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TEACHER EVALUATION FORM

SIOUX FALLS PUBLIC SCHOOLS
E. W. Skarda, Superintendent

Spring, 1963

TEACHERP EVALUATION SHEET: PROGRAMMED SPELLING COURSE

School., Grade Teacher
*1111101101116014111M

Wrections: Teachers at Cleveland should answer all of the fe5llowing questions.
Teachers at Emerson and Lincoln should answer questions number 1,
2, and 3. Please return to Dr. O'Hare before June 3, 1963.

Have you assigned homework in spelling to yotx pupils any time this year?
Yes No

2. If you have assigned homework in spelling, picas. estimate the average. IA amount
of time the student would have to work to complete the assignment. (If you
did not makillil daily please determine the amount of time per week and
then divide by five to give us i--#:Ay

3. On the how much time (excluding one and two above) did your class devoteto spellin?

4. Please give your personal evaluation of the materials and "reaching machkies.
We do not want to structure this question too I. y ut Pease consider your ansvn
as many viewpoints as possible. Discuss advantages and disadvantages. Would you
recommend continued use of these materials? r so, under what conditions? The answer
to this question is very important and we trust that you will give it your serious consider-
ation. Add as many sheets of paper to this one as you need to complete the answer to
this question.

ApORMINrMMIN=1NINWINIMPIWM 4110MIOIWAMOOMMWmeeMEMEMMOMMOlft

OIMINIMMOIVOMMINONVIIEMIWY 11.MMEWftil

Pail=n11WWMIERIMOMM00.ININNM=10MII/MOOMMNOWaMMiiirMmyIMMNswA

Inswe01111MIMOMS4.1.01.111WesNoMIUMOP

0040ANOMMUNMr.MOWN~=1111010MellinnoWINIIMA~.00111~0rom....rormsgvimmemopebotro.www

ar AI Y W =0-. 4 0TRMn IF.D V7M MW.MR I

Or, Rrlhert W QHi e
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DATE

APPENDIX i

STUDENT TIME LOG

Name

°.-"°'-lia-aTNI-----sst
School

STUDENT DAILY TIME LOG

COMPLETED
UNIT - PROBLEMS

Class
Periods

Test
Score

.t. 11 I 1 - 60

,- 12 I 61 4

13 I 1 1

,

Prit.
12 out of

_

Absent 0

Sept. 18 No class (assembly 0

t. 19 II 36-85 =
E=



95

NDIX k

STUDENT IiIkLUATION FORM

1. If spelling machines had not btu ised lo .lng class, I believe:

I would have teamed les; in spelling.

It woukl have made rio dlialonce.

I would have learned mwe h spelling.

2. In comparing work done using thE :;pelling machines with studying in the textbook,
I feel that, with the same mom: ..)f time and effort:

I learn much more with tie machines.

I learn somewhat more w.ff 'the machines.

I feel there is no differencoc

I learn somewhat more from: Audying tex?books.

I horn much mar. from "'tidying tedbooks.

3. If I were to take another count: h this subiect or a similar subject, I woukk

choose to have machines lived for at least part of the course.

choose not to have mock rws used .

not care whether machines are used ar nut.
111111111110110er

4. How much do you think you leurei from using the spelling machines?

nothing o litHe medium quite a bit very much
zaount

5. How much did you enjoy going through this program using the spelling machines?

117 IMC Ma= !WIT-KZ, TROWi Veryenioyable

disliked

6. In your own wards say what you thought of the spelling machines. For example, what

did you like about the program? What didn't you like about it, etc. ?
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WORD UST FROM PROGRAMMED IMTERIALS

vowel hes store Sunday April

bridge hid yet sun September

aoss hurry seven globe October

road quickly fish round frozen

across changes animal please more

letter Christmas broke season hungry

every December sit cora feet

afraid train !awake aPPI. begin

Vain rip tiny middle anfilY

consonant bite store five rabbit

alphabet - mule pieces kaPPr hatch

brave close stop trap tune

front week signal wild 63PPY

hood each *ring dam yesterday

ahead led begin jet Friday

before yes grow powered Saturday

very opposite crY them May

needs desk ring here huge

plem number ball winter November

airplane feed base knife eleventh

wings three baseball cutting Moil

fly between team March hide
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long drop Pia), June August

short lake players space sight

lined far month funny July

under near year February busy

smoke lesson popular guide smile

protection tough were bright wrote
,

chimney frame milk turns surprise

flag picture phrwmacy which attack

blue wealthy photograph horse pleasant

keep help forget colt skate

comer thunder remember young hammer

watching mast business definition harvest

circus clay clhnb difficult abbreviation

built people ladder question dictionary

popcorn indlans school answer SUCCOSS

lawn pound double equal dance

Met purple toes quart column

long bowls enemy divide author

lunch twelve foe multiply autumn

earth January near quarter population

wait color made evening practice

world fiction prettY bread raisins

four in:vinery price bashful excellent
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east twelve thing shy eagle

direction hour clothing smooth urnbrella

correction minute shine beautiful ounce

error sixth bushel coin surface

plain ninety Peck camera plural

under seventy Washington roof solitude

understood valley president salute precede

morning canyon capital known diamond

underlined heavy time naPPio9 summer

feed light clock days hold

sweep large their cakes syllable

set small there birth warm

met protection snow birthday moil

ride water ground kill ice

rid

mat sh

dal ni

tooth

bru

cle

cleang

teeth

PoP

night un

child

children

fire

dress

weep

seek

ht

insects

fix

man

pair

repairman

Tuesday television

vision

ase

office

rain

except an dark

clouds

Wednesday sky

laughed

tomornow clown

name incorrect wrrot purch straight
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town wrong vegetable door shallow

hundred uncle beets house buffalo

red ants tables float quite

dollaT aunt early boat Nara,

whita Iightning telephone about ocean

American enough talk jourmy comb

swim rough often brook breakfast

guards strong rapuntain stream circle

together robust street finger butter

arm, fifth listen soft pronounce

chcnce arithmetic person wheel gallon

remain forward rare coPPer night
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LETTER TO PARENTS AND INFORMATION ON TEACHING
MACHINES AND PROGRAMMED INSTRUCTION

CLEVELAND SCHOOL

Dear Parents:

September 27, 1962

100

The purpose of this letter is to Inform parents that their chile will be studying spelling
this year in a somewhat different manner than in previous years.

Attached to tMs letter is a bulletin discussing teaching machines and programmeel
learning. It has been prepared by The Center for Programmed Instruction Inc., in
New York City.

Your child is in a class in which programmed materials and teaching machines will be
used during the coming school year. The purpose of the attached bulletin is to give ysu
an understanding of programmed materials and teaching machines.

The programmed materials and teaching machines will be used approximately twenty (20)
minutes per day for the instruction of spelling. Students will be tested at regular in-
tervals to assure that the material is being learned in an effective manner.

If you should have any questions regarding this special instruction, please feel free to

1

The above mentioned program perto:ns to the rooms of which Mrs. Bryant, Mrs. Gundenon,

contact your child's classroom teacher, Dr. Mare in the Superintendent's Office,
or myself.

Ma. Hegstrum and Mrs. Mayforth are the teachers.

Sincerely,

H. L. Svendsen, Principal
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LETTER TO PARENTS AND INFORMATION ON TEACHING
MACHINES AND PROGRAMMED INSTRUCTION

A PARENTS GUIDE TO TEACHING MACHINES
AND PROGRAMED INSTRUCTION

Prepared and Published by The
Information Division of

THE CENTER FOR PROGRAMED INSTRUCTION, INC.

Purpose of the partiphleh

This pamphlet is intended to help parents interested in utilizing teaching machines and/or
programed instructional materials to further their children's education. Most parents have
read about teaching machines and programs in magazines or newsmen. The effect of
instruction by means of theso devices is often impassive, and parents We Interested in
their possibilities for home study. In addition, many prograrm and teaching mcwnines are
being "offered for sale" in supermarkets, by door to door salesmen, and elsewhere by
direct mail, newspaper and magazine advertising. The huge number of requests for infor-
mation and advice received by the Center indicates that many parents are interested in
using these materials and would like guidance as to which programs would be appropriate
and for what purposes. It is hoped that this pamphlet will help solve some of the problems
which you, the parent, will face.

What is a 'program" of instruction?

A "program", as a glouary term for a specialized means of instruction, is a sequence of
clittrily constructed item or frames leading the student to mastery of a subject with a
minimal error. Information is given to the student in small units to which he responds In
some wayby completing a sentence, working a problem, or acswering a question, and
at each step he receives immediate confirmation of his response. Items WO designed so
that the student can make correct responses while progressing toward more and more corn-
plow material and ultimately building the conceptual framework of a subject area. The
principles of programing come to us from basic psychological research dealing with the
learning process. The "programishould be thought of as a more efficient and effective
book, always enhanced by the implementation of a good teacher--and not another "plan"
or audio-visual "gimmick."

Is A Teaching Machine Necessary?

A teaching machine hos been likened to the binding of a book. Therefore, if a child
learns anything, he will learn as a result of the mamrial in a teaching machine (I. e.
the program) rather than a result of the teaching machinelself. The machine in actuality
has very little to do with the process, and is in many cases unnecessary. Most programs
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which can be presented by teaching machines can also be presented in a special type of
book. Over 90% of the programs presently available for Lee are published as programed
textbooks.

The evidence compiled to date seems to indicate that there is essentially no difference in
the learning that takes place between the presentation of a program in a teaching machine
and its presentation in a programed textbook. Seven independent research studies have
shown no differences behveen those two methods of presenting a program. Hence, the
important thing to get for the child is the program and not necessarily the teaching machine.
An up-to-date compendium, with pictures, of available teaching machines nay be found in
the Finn-Perrin, Teach Machines and Projram.d Learnt , 1962: A Survey of the Ind
This publication favatIabWfiom TiEirgationa ucat on "Won, Washington,

The Effectiveness of Programed instruction:

Several experiments using programs have reported very impressive results. There is no doubt
that many students can learn a great deal independently with good programs. Unfortunately,
not all programs are of equal quality, and there are programs in existence which have not
been able to teach anybody anything. It is also unfortunate that several of the producers
of teaching machines and programs have resorted to deceptive, sensational advertising. In
some cases, advertisements have described very effective, impressive results obtained with a
program, and this is accurate, but the situation which produced these results was one which
did not even utilize the programs or teaching machines which are being offered by the
advertisement.

Thus some producers are giving the impression that it was their material which produced
these results when in point of fact it may have been the materksl of another company. In
some instances, producers have gone so far as to inaccurately or incompletely report the
effect of a program, and as a result make it look much better than it is.

Even if one has a good quality program, this does not necessarily mean that all children will
learn from it. There ore, unfortunately, some children who have difficulty learning in school.
In addition, mest of the programs available today require the student to read. Children who
have serious reading difficulties probably will not even be able to read through the program.
Programed instruction does not promise miracles, contrary to what some producers seem to .

be claiming. In general, we have found that sUccell on a program Is highly correlated with
school success and intelligence. This means that children who do well in school will tend
to learn more horn a program than students who are not doing as well. Programs can help,
in many arms a great deal, but education of a child is a complicated process involving
hundreds of problems, and programed instruction like anything else cannot solve all of these
in one moment.

Use of Programed Instructions

Programed instruction is being used by many schcols throughout the country to help in the
extremely important job of educating our children. Research evidence so far shows that
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children can learn from programs just as effectively at home in an "unsupervised situation"
as they can at school. Naturally, programs do not teach all of the things that are important
for our children to learn, and a grent deal of school time is required for this, but the ex-
perimental evidence gathered to date on the use of programs in the home is very encouraging.
It seems feasible and sensible to enrich a child's education through experience with programs
at home. In Mile COM programs may be used with the intention of helping a boy or girl
who is slightly behind in his work to "catch up." In other cases, programs may be used
with youngstbrs who are doing well in school to help further their education.

The Availability of Programs:

Programs are available from many sources. The most common sources that ihe parent would
come into contact with would be the door to door salesman, the supermarket, and periodical
and newspaper advertising. Many, if not most of the programs which are being used in
schools are available through the typical producers of instructional materials. In general,
these organizations do not place newspaper advertising, market their products through
supermarkets, or have a force of door to door salesmen.

Do not necessarily purchase the first program or machine which is offered to you. Programs
vary in quality, some being very good and others being extremely poor. One must exer-
cise as arch care in the purchasing of programs as one would in the purchasing of food
in a supermarket. While some foods are very palatable, others we only digestible, and
some will cause trouble. There am several steps we would recommend before purchasing
a program or a teaching machine.

Suggested Steps for Parents:

If a salesman hos opproached you with respect to buying a particular program, or you are
interested In a program because you have seen it in a bookstore or supermarket or read an
advertisement, we would suggest that you write down the name of the program and the
publisher and take it along with this leaflet to your child's teacher or guidance counselor.
The professional school personnel can look up the program in Programs '62: A guide to

med Instructional Materials published by thti U. S. Office of Education and check to
1tãor you are considering teaches material similar to what your

child is learning in school. In the United States each school system determines to a great
extent Its own curriculum. Not all school systems teach the same thing and the approaches
to different subjects may vary considerably fro m school to school. It is extremely important
that the content and approach of the program you are considering are consistent with the
objectives of the sc.00l that your child attends.

Two contradictory approaches (one in school and the other at home with a program), can
confuse your child, and, rather than help him, you may hinder his efforts. For example,
a sallows program for the fifth grude may teach all about tho human body. The school, on
the other hand, might be teaching their fifth graders all about atomic structure and both
might have the labels of "fifth-grade science." Your child's teacher or guidance counselor
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is in the best position to know whethei or not the particular program you are interested in
may help your youngster, for they know the objectives of the school.

If you are interested in using programs of instruction for ;our children, but have not
seen any program in particular, consult the school personnel and ask them to look in the
Guide to tget.....ned Instructional Materials and recommend a program which teaches the
COTAling that woilTalITATfor your child. Then you may obtain the program from
the publisher directly.

There is always the possibility at this time that them is no program for your child's Em.---r'-uu
level in a particular subject. More programs are being written every day, and hopefully,
one will soon become available. A program of high quality, which is consistent with the
approach and content which your child is learning in school, can make a valuable contri-
bution to his education for the challenging years which lie ahead.

Questions to ask:

1. What does this program teach?
2. How do I use it?
3. How long should my child work at one time?
4. Should he enlist outside help?
5. How do I know what he is learning or how well he is doing?

The Center for Programed instruction, Inc., a non-profit,
educational organization, was established in December of
1960, with the help of a grant from the Carnegie Corpora-
tion of New York. it is dedicated to the research and
development of the principles of programing as well as the
collection and dissemination of information concerning the
utilization of programed instructional materials. The major
objective of the Center is to translate research findings
into practical classmom application, primarily at the
elemen and secondcey levels.
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INFORMATION RELATIVE TO TEACHERS' PARTICIPATION
IN EXPERIMENTAL GROUP

SPELUNG - PROGRAMMED 04EARNING AND TEACHING MACHINES

I. Motivation

A. Positive which type? (more able, low intelligence, personality t7pe?
works on own initiative or needs to be encouraged)

B. Negative which type? (mare able, low intelligence, personality
tYpe?)

II. Behavioral characteristics

A. Calm and relaxed or nervous and anxious (How does reaction here compare
with regular reaction?)

B. Persistent or gives up easily
C. Sincere or racing through just to finish
D. Depressed
E. Cooperative or negative-fearful
F. Overactive or underactive
G. Attention

1. Concentrated, absorbed by the task
2. Normal attention to outside distractions and returns to task
3. Easily distracted
4. Day-drearrs
5. Difficult to hold attention for more than a few seconds

ill. Causes of errors

A. Lack of phonetic sense
B. Poor visualization
C. Faulty enunciation and pronunciation
D. Innbility to apply word-atiack principles such as

1. sylkthication
2. final e
3., double vowels

E. Careless handwriting
F. Inhal lasing*
G. Faulty study procedure
H. Low reading ability
I. Handwriting



lot

APPENDIX N

IV. Evidence of progress in spelling

A. Use of dictionary for spelling
6. Carryover into other coniptsition
C. Proofreading practiced
D. Effective study habits

V. Actual comments made by pupils
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INSTRUCTIONS TO STUDENTS REGARDING THE USE OF
PROGRAMMED MATERIALS AND rACHING MACHINES

I. Avoid bending corners or folding program sheet.

2. Wore inserting unit into machine double check to be sure pages ore in proper order.

30 hnert only one unit at a time.

4. Remember to turn unit over after finishing the front side.

5. Keep check on frame numbers so that two sheets don't creep through.

6. Be sure the last sheet is completely through the machine before inserting new unit.

7. Close top before renvving a unit from machine. The top win have to be lifted
slightly to let the sheets come out. (With the top open the hinges may rip loose.)

8. Use both hands when opening and closing top.

9. Be coreful about turning too far and overshooting frame. You can't back it upl

10. Ai the beginning of the period take five minutes or so to review what you covered

the day before.

11. Be careful about speeding too WI I Think about what you are learning.

12. REMEMBER YOU ARE NOT COMPETING WITH YOLR NEIGHBOR. DON'T TRY
TO KEEP UP WITH HIM KEEP UP WITH YOURSELF.

DON'T FORGET TO MAKE OUT THE STUDENT'S DAILY LOG I I 1

(Leave the log sheet in your machine when you leave.)
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MATERIALS DEVELOPED BY TEACHERS AND
CONSULTANTS FOR USE IN

GROUP A

Lemon I
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led near boat Monday pieces
sit road week Tuesday autunm
rid deeck train Wednesday Friday
hid sun let Thursday Satun lay

Sunday
WM choice for extra words.

Lesson II

re yet set Pick met
red desk brave plane tube
mule 61010 hide Septerrber August
bite multiply Indians raisins beautiful

*VA
Child choice for extra words.

Lesson ID

mat trap oPPle dam fliv
COW dance OW clay duy
skate frame wait mail rain

WIPP*, camper Player straight American

Lemon IV
s

Review the words most difficult for chlWren

CrOla MON IMO drop clock

PoP breakfast camt vegetable butter
buffalo

Lemon V

base space brake broke lake

hugs frame dtine rice made

smile guide ride name white
WI cakes Plife !CCM ball
baseball

Aetivitp. Sulid conyound words from spelling list example
spaceman
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Loam VI
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seek sweep beet% feed wheel

feet keep teeth weep dollar
excellent gallon cutthi haPPy funny

caPPer letier Matt pail repairmon
pheommt

Lyon VII

down town vowel powered bowls

known bmorrow snow shallow grOW

about house pound round ground

hour 011101 poonounce clouds enough

rough tomb

Lesson VIII

seven fish Wing ring thing

month them winter hatch long

milk kill fix lunch help

soft October sixty ninety seventy

-, salute

Lesson IX

again before globe each between

team please season here smoke

ecet Plain diamond clam clecming

straight fire. shy colt

Review days of the week.

Lemon X

hurry middle ladder hammer excellent
attack Amino dollar incorrect sUCCOSI

lesson minx error assist difficult
under underlined understood Septetriber October

November hunt time dress

Lesson XI

COM stow horse door MOM

morning short fly lar May

ice fifth eleventh author pharmacy

heavy built earth world there
wore



Lesson XII

fled
chinviey
ants
turns

Lesson XIII

Poo Ph
bread

yew
blue

Lesson XIV

tooth
strong

Weft/
sight

Lemon XV

mountain
solitude
lightning
WOrel

Lemon XVI

often
imaginary
rare

Lesson XVII

arithmetic

Peck
equal

grouP

APPENDIX P

latched
valley
days
toes

Pug*
[lead
tune
sky

bruth
child
float
light

canyon
smooth
bridge
ocean

dark
bashful
quite

Review months of
Review - Days of

minute
bushel
divide
comonant

lined
rabbit
cakes
insects

eagle
ahead
tiny
four

comb
children
stream
night

lawn
brook
January
begin

wmng

Young
May
October

year - learn
week

hundred
zoin
ounce
alphabet

noPPIng
animal
tables
guards

uncle
very
syl table
twelve

water
finger
Christmas
bright

thunder
small
swim

early
popular
August
November

to date

quarter
purchase
column

110

watching
Aunt
wings
houses

circle
cry
busy
three
five

robust
vision
December
straight

sudace
large
journey

quickly
wealthy
September
December

quart
answer
numher
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Lesson XVIII

April March front opposite frozen
June February birth birthday forget
July January airplay. PholoaraPh bush**
every afraid angrY hungry

Lesson XIX

&ruction corm loa definition question population
abbreviation &tic:airy television protection fiction
forget popcorn talk color except

hold

Lesson XX

remain telephone forward yesterday precede
together picture COMO their office
street listen person circus wrote
chance roof surprise practice
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MATERIAL RECEIVED BY ALL SCHOOLS

LLING

Grades Foir, Five, and Six

General principles to follow in teaching spelling

A. The most justifiable criterion for the selection of words for spelling Instruction
is their use in writing.

B. Words used in their functional writing have meaning for children.

C. Dm Importance of relating spelling to meaningful writing does not diminish
when riziNt. **emetic instructior, is undertaken.

D. For most groups of children, expecially intermediate, the test-study-test plan
of instruction proves best.

E. What is done in the period of study is, of coune, most important. Study that
Wolves the sound, appearance, meaning, and use of words is necessary.

F. It is as logical to group children for learning to spell as it is for learning to
read because spelling abilities are so clearly distinguishable. The class ce
a whole deals only with matters of common concern.

G. Understanding syllabication helps Ghildren see the parts of words. This aids in
pronouncing and remembering v.-nrci. Children should learn to recognize
syllables as parts of entire words rather than tt, separate elements.

H. The spelling list being used must be within the learner's ability to mister.

I. ouild a "spelling conscience.

J. Require correct spelling in a finished product.

K. Whenever possible correct errors 06 the child works rather than after a period
of time.

L. ?roofreading is essential.

M. The middlovrode child develops the tools he riceds in perfecting spelling skills
such as o basic method for learning ti spell each individual word (spelling power),
plus the dictionary skills +Ca will aid him in checking for correctness. At this
itage the teacher ;lives a considerable amount of guidance.
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N. A folder that contains evidence of the amount of progress is advantageous.
Such evidence includes first drafts and finithed pieces of writing related to
school activities, separate lists of words that he can spell without any help,
others on which he is working, and still others that interest him to such cm
extent that he would like to make them part of his ipelling vocabulary.

0. Research shows that it is the easy words the intermediate grade pupils mis-
spell -- the three kiwis of there and the Ives kinds of to.

P. Careless and poor handwriting are the roost frequent cases of mistakei in
spelling.

IL Word attack or study techniques for learning to spell a new word (James Fitzgerald)

A. Approach
1. Prommclation
2. Meaning
3. Use

B. Active learning of spelling
1. Imagery through visual scrutiny
2. Recall
3. Writing the word
4. Mastery of the spelling of the word

C. Use of the word

III. Guide questions for evaluation (Ethel Hatchell and Donald Hughes)

A. Does the child spell commonly used words correctly in his written work?

B. Does he keep a list of words he misspells?

C. Can he study indepenciently?

D. Can he apply sinple generalizations?

E. Does he use the (fictional frequently'?

IV. 'peUing rules

A. Rules should always be developed inductively.
After a rule hat been developed It needs to be reviewed and applied regularly.

B. Only rules which apply to a krge number of cases and have few exceptions
to be taught.

C. Teach those ruhts given in the teacher% edition of the spelling textbook.

need
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V. Development of independence or self-dependence

A. Have the child keep a list of his own misspelled words and learn to spell those
words -- a composite record of all Friday's tests will show progrus. Pairs of
children may work together once a week to check each other on these individual
lists.

B. Form the habit of consulting a dictionary for correct spelling.

C. Help a child to diagnose his own needs

D. Teach understanding of derived toral.

E. Build for "spelling conscience" word mastery requires continued use and
practice.

VI. Interest in spelling

A. Have varied, spirited, expeditions work in the spelling period.

B. Lead pupils to appreciate the fact that spelling errors make a poor impression
in letters and other written work.

C. Satisfy the nese" to achieve through definite evidence that each child is making
progress. Let chlldron cooperate in setting their goals.

D. Dr. Ernest Horn says "Mutual helpfulness is betier than competition. Games,
contests, tievicso, and working for school marks, if used at oll, should be
thought of as suppkmenting the wore intrinsic appeals listed abov rather
then as substituting for them".

E. Give the pre-test Have each child ched his own making corrections care-
fully -- Without further study, pronounce list again -- Let child sea improve-
ment he mode ihraugh careful correction.

F. Dramatize or act clt.tt wrds to be spelled.

G. Games help create 7nterest in spelling -- Here are a few you may wish to uses

I. Racing Game--
One child writes a word on the blackboard beginning with a silent letter,
as knife. Other children then see how many words they can write beginning
with the same silent letter, as know, knot, knead, knight, etc.

2. Word Pyramid --
Start at the top of the pyramid with the word a. The players take turns
adding another letter to form a r- stand longer word and to build the
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pyramid. If the first player adds t the pyramid may develop as follows:
a, at, eat, meat, or team, steam, stream. Plurals do not cotmt. For
example, adding $ to meat is wrong, but using "s" to form the new word
steam li right. The pyramid may be built on the blackboard or on the
table with alphabet blocks.

3. "uzzles--
Block ou '. a puzzle, placing the initial letter of desired words dt the top
of the vertical columns. A list of meanings provides added clues. No
attempt need be made to build words horizontally. One can build
words horizontally and not vertically.

4. Word Authors--
This game is played like the old game of "Authors"n A "book" k completed
when a child Eolds four variations of a word, au walk, walks, walked,
walking. Whoever hoHs most "books" is the winner. Prefixes can be used
011well as suffixes.

5. Word Hunt.-
Have children see how many short words ihey can find and write in a
given length of time from a long word appearing on the blackboard.
Credit is given for only correctly spelled words.

6. Baseball Ganes--
Let two captains choose sides, making sure that all children are on a
team. Pronounce three words, one at a time, for the first "batter" to
spell. If he spells all three words cotrectly, he takes his position in a
corner of the room designated as "first base." Second batter is then up
and the same procedure followed. First batter steps to second base,
present batter to first base. The same proceeds until ail bases are filled,
etc. Words could be written on board rather than spelled orally.

7. Treasure Box--
Words are written on separate slips of paper which are then folded and put
into a box called the "treasure box." Each child in turn draws out a slip
and hands it to the teacher without opening it. The teacher pronounces
the word kr the child to spell. If hti misspells the word, the slip is re-
turned to him. Whoever ends with no slips is winner.

8. Vowel and Consonant Games
a. Have pupils write sentences in which the initial consonant in every

word Is the saw. Betty buys big blue balloons.
is. Direct pupils to mak. new words by changing the vowel in such a word

But to rake the words, bat, bet, and bit.
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co Divide tho clams into two groups. Have one group make new words by
pmfWng o consonant, such as prefixing b, c, f, etc., to all, and the
other group make new words by subtracting initial consonants from
wore such as year and train to make em. and rain.

el. Introduce a puzzle element, by raying:
"1 am in Toy, Top and Tree. What sound am 1?"
9 ant in Took, but I am not in Look.*
Lank, like, and little begin with me.
Stand, friend, and good oil end with me.

9. Endless Chain--
A player starts this game by spelling any word that he wishes. The next
player spells a word that begins with the first letter of the word spelled by
the first player.

The lnprovement of Spelling
Madison Public Schools
Curriculum Department
Madison, Wisconsin

10. A Word &sari-
All the players form a circle and a large rubber ball is tossed around the
circle. Each person receiving the ball must call out a word ending with
a given sound.

11. Have child give a sentence containing a word from a given Pia but not
say the given word. The class determines the word from c4ntext and
writes it.

H. Exercises which will give additional practice in spoiling:
1. Writing a story (original) using as many of the day's words as they can
2. Makimufr riddles about some of the dayds words
3. Using some of the day's words to write jingle:
4. Working with same of the slow spellers on the day's words
5. Working out charades to illustrate one of the dayi words
6. Wang a picture dictionary for slow learners
7. Working together in groups of two to see how accurately they can spell

words vfhich they hear but do not see
8. Mcicing a list of as many rhyming words as possible for each word in the

day's work, ass
Inv since September
filmy mince November
scurry convince December
furry remenber

9. Keeping a list of new words they see or hear used in life outside the
clawoam

---Reseorch Department Report, Webster Publishing Co.
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V11. . Factors which are most frequently associated with low achievement:

A. Low reading ability
B. Defective speech
C. Slow or illegible handwriting
D. Disabling traits cf personality
E. Low intelligence
F. "Many children are poor spellers because of one or more of the following:

(1) They are not interested in spelling. (2) The right words have not been
presented to them. (3) Time has been wasted by them in studying words
they did not need or words they already knew how to spell. (4) A well-
planned spelling program has not been inaugurated. If a child studies the
words he cannot spell when he needs them in his writing, bya method
which provides efficient ways of learning and which informs him of success
when he has mastered a word, he will most generally succeed in learning
to spen."

--James A. Fitzgerald, Professor of Education at Fordham University,
Child and the Imme, Arts

VIII. Th one hundred most frequently misspelled words in grades 2-6:

all right fine January PrettY that".
were am for know received
the and when Mend letter
right their will are from
like Santa Claus them with because
getting likes Saturday then won't
birthday goes me school there
would .Christmos Ping morniim SOMS

they write coming (pow- oy mother
somsfime time writing cousin guess
Mrs. sometImes to You didn't
Halloween my stationery today Your
don't have name SUMMOV tonight
down haven't now Sunday too
every he o'clock suppose two
everybody here October sure very
February him on swimming want
I'm how one teacher VMs
It I our teacher's we
It's III ploy Thanksgiving went
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MATERIALS RECEIVED BY ALL SCHOOLS

ME MASTER DEMON LIST OF 222 WORDS
A theful Core Vocabulary For Child Writing

James A. Fitzgerald, "A Crucial Core Vocabulary In
Elementary School Language and Spelling."

American School ,Board Journal, Vol. 103, July, 1941, pp 22-24

about dog how's PartY then
Weems don't I people there
afternoon down I'll OW there"s

again Easter I'm Pia* they
all right evari- in PlaP they're
along tweryhody isn't please think
already father it PrattY thought
always Feb. It's quit through
en flaw I 'vs quits time
an first Jan. receive to
and football just recriived today
answer for know remember togthew
°Wiling fourth lessons right tonorrow
anyway Friday letter said tonight
April friend like Santa Claus too
are friends likes Saturday toys
arithmetic from little saw train
aunt fun lots school truly
awhile getting loving schoolhouse two
baby goes made send until
balloon going make sent vacation
basketball good Mar. sincerely very
because good-bY maybe snow wont
been got me snowman was
before grade Miss so= WO

birthday guest =ming something weather
bought had mother sometime well
boy Halloween Mr. sometimes went
boys hodkerchiefs Mn. soon were
brother has much stationery 0we re
brought have my store when
can haven't name studying white
moot having nice SUrArlef will
can't he Nov. Sunday with
childnon hew now suppose won't
Cleistrass hello nowadaYs SUM would
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close her o'clexic surely write
come here 00 swimming writing
coming Mm off teacher Youcouldn't his on teacher's Mt
cousin how once Thanicsriving You'redaddy hoPe 017,4 that's Pun
daY hi:40W our the
Dec. house out
didn't how outside

their
them
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A CORE VOCABULARY OF SPEU,ING WORCS
By George Kyte and Virginia Neel

Elem...... School Journal!, 543243, September, 1953

Type I. 315 Words Occurring In identical Form Among 500 Most Commonly Used
Words In Adults' and In Children% Writirg.

IIIIMILINIMINUI.a..alINIIMA"*. AKINIPAnrwasmweralommOMIMMW......- 1111

a call from kind now
&out called full knew of
after came gave know off
afternoon can get aro* old

again can't getting ast on

090 OW girl attic Once

all alfe give eft One

aimed city glad
4 et oniy

along clan go atter oPan
also close Ping ife or
always cold gone Ike

MO i ttle
other

We CO

,

good ow
an coming got long out
and couW great ook Over

another country QUM noking PaPar
answer cut had ot Port
any daY half WO Pat'
anYtbirg days hand mode people

I

are doer huPPY make place
around did hard MOk ing Play
es didn't had man please
ask different hove many PrettY
asked dinner having Mar PUt
at do he me quite
away does hear men read

back dots* heard Inight ready
bad done help money received
be don't her ewe rest

because dawn here morning right
bed each high most room

been early him mother run
before end his Mr0 said
being enough home Mrs. seas
best ever hope milih Saturday

better every house west saw

big far how my say

book few I name sahool

books i7nd if near second
both Me in nem see

box first intc *SW send

boY five is newt sent

I

:
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bang for it nice set
but found its night she

buY four just no should
by friend keep not show
since two six under small
until so uP some oPeci
something us soon use sorry
used stay very still want
such wanted summer war Sunday
VMS sure way take we
toll week ten weeks than
well thank went that were
the what their when them
where then which !lhere while
these who they why thing
will things winter think wish
this with those work thought
world Owe. would through write
time writing to wrote today

yaw togother yeas told yes
too yesterday took yet town

you truly Your trY yours
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Leslie W. Jo Lava, "One Hundred Words Most Often Misspelled
By Children in The Elementary Grades." .

Journal Of Educational Research 44054-5, October, 1950
--"4"----Zgalircreative writinii of 14,643 children)

eleir running wanted before too
imlieve hear caught there little
from every they things frightened
d;fferent then him for interesting
until it's February swimming our
started once first asked that's
like %WO off would they 're
than through agalL cousin Iwo
mother heard something know another
received named decided threw coming
came friend SOMI3 to name
when bought said tried let's
getting become here sometimes going
thought many friends COMO and
know children woman beautiful witt,\
an mhnals les all right zchool
you'r went together jumped clotini;
where haPPened around looked stoppeJ
didn't dropped people vary always
babies ProttY morning surprise money
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First 100 Words in Order of Frequency

flora

A Basic Writing Vocabulary - 106000
Words Most Commonly Used in Writing

011

and
an
he
In
what
can
is
did
tkey
are
his
or
Ath
received
lust
so

work
out
had

yours
am
a
them
do
for
were
she

have
say
which
as

OW
us

on
two

uP
was
dear
order

the
well
time
of
go
letter
that
how
about
he
him
has
this
may
know
all
after
much

my
glad

from
to
here
get
we
COM
would
your
think
any
not
got
there
but
before

bY
me

could
hoc

like

124
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150 EXTRA-HARD WORDS FOR

GRADE THREE SPELLERS

Program WO Men thousand pencil tworrow
surprised office scared different death
kitchen telephone build instead threw
building heavy bridge chicken.% enough
beautiful colored discovered though months
electric either lawns truly mountain
hungry mxprise business history answered
station health happened teacher's beads
interesting suppose beard aaraPany doesn't
awhile Halloween southern climbed listen
important we'll cokws president thirty
fifth written skating circus decided
passed elephant believe flew village
we're running all dijitt ghost let's
quickly against graV remember library
fourth carried suPPasad field studying
minute enloyed surely awful doctor
parents minutes desert language straight
stockings known cities sliding chief
squirrel radio hadn't suddenly Papi:s
trouble cambia: oranges sudden gaagraPhY
laughing babies hospital that's finished
several . piece laughed course interested
post office education Indian valentine soldiers
excuse potatoes favcrite else married
frightened answer settled finally breakfast
wouldn't vegetables whole fought arrived
travel realty sincerely sugar toward
sleigh stories policeman usually raise
taught bicycle buildings pieces government

The above list from American English Book 3 by Burrows, Stauffer and Jackson.
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170 EXTRA-HARD WORDS FOR

GRADE FOUR SPELLERS

knocked quietly February electricity husband
daughter honor position fields common
autumn imagine holiday studies region
secretary sweater safety rentences assembly
polar acres automobile certainly giant
distance believed articles forgotten castle
pilgrims characters traveling suriace industry
constitution lovingly lunior lettuce disease
noticed costumes furniture operetta modern
American grocery period experience buried
Negro. planning whistle orchestra necessary
hurried piano holidays whether auditorium
elected addition easily principal remembered
receive planned appreciate population general
science especially MSS reindeer aunt's
foreign one's central staPPitd association
public national speech garage climate
accident subiect themselves capital cousins
flies special promised products factories
cabbage tobacco auntie gotten subjects
fold= dropped dangerous colonies sentence
slaves separate couple swirl attention
there's squirrels carnival slippers neighbors
museum grandmothers bananas prettiest exciting
decorated skies journey rifle systr
violin neighbor shepherds pupil you re
scene canary studied material eighth
allowed citizens ima neighbor typewriter
question slipped C et le b si a t e conquest practice
grabbed divided valentines college recess
possible skiing choose secret handkerchiefs
famous million manufacturing mother's certain
citizen beginning canoe terrible cellar
handkerchief probably ballon pleasant stomach

The above list from the American English Book 4, by Burrows, Stauffer and Jackson.
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200 EXTRA-HARD WORDS FOR

GRADE FIVE SPELLERS

aisles
families
attended
cruel
character
pigeon
length
uffkirella
gymnasium
chocolate
district
search
cafeteria
paragraPh
sk:nned
difference
generally
excellent
*anis
throne
committee
occupied
happily
weighed
COMIllerCe

wanted
alfalfa
touched
fierce
equipment
century
rreary-go-round
criminal

Wowed
children's
twenty-five
succeeded
author
scratch
sister's

league
cabinet
naughty
religious
boundary
happiness
pitcher
disappointed
magaziaes
machinery
salmon
quantities
vegetable
spirits
lightning
intelligent
religkm
cranberries
musical
territor,
vice-president
&Posits
roller skates
ocaminations
salute
magazine
angel
enemies
comforkele
drowned
further
community
developed
usual
men's
natural
continued
sandwiches
stoop
kindemarten

mirror unknown immediately
trims-el hygiene medicine
principle impossible transpottation
permission amusement example
independence colony grammar
pardon successful carriage
agriculture Negroes lawyer
anxious purpose discovery
separated listened ancient
princess extremely excitement
stationery awfully memory
accidents gym exclaimed
practicing pickles disappeared
Christ temperaivre mineral
examination odor calves
civil envelope roaster
wreck crowded occupation
listening scenery spirit
various liquid nephew
materials icy meant
satisfied multiply scissors
per cent graduated considered
expense decorations project
height energy adopted
cocoon grandPa's grocevies
independent pigeons surrounded
military Capitol niece
ache rapidly smallpox
wrap prepared valuable
breathe phrase engineer
council Continent poison
exerche pier grandma's
confederation blooming success
happiest --." invitation easier
diamond method argument
social pirates harness
haunted towards calendar
bloesor-1 governor girls'
establibd wad they're escaped
process wealthy dining

The above list from American English Book 5 1:py Burrows, Stauffer and Ferebee.
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SPELLING GAMES AND MNEMONIC DEVICES

From Room* Materials fa:- Teachers of Spelling by Paul S. Anderson

Games provide extra mItivation for some of the drill children need to mastei' the 3ptifi;n9
of our language. While it is unlikely that spelling will ever have the fascination af basball
for some children, or golf for some adults,. Intl-aost in wards and their spelling can ho height-
ened by using a game involving spelling. The daily crotmcd puzzles of the newspapers is
an example.

GAMES FOR PRIMARY GRADES

1. PUZZLE ELEMENTS.

a. I am in sled, sleep, and slip. What sound am I?
S. I am In took, but I am not in look. I am
C. Baby, book, ball. The b is at the ---":.

2. MAKING NEW WORDS BY CHANGING THE VOWEL.

bat bet bit but cat
cot cut bug big bee
for fur far ham hum
him Pan pan pin pot
Pot pit

3., MAKE ALL THE WORDS YOU CAN BY ADDING LETTERS TO THESE COMMON ENDINGS.
(The old word family idea.)

all MP call bail tall fall hall stall wall
and -... sand band hand land
old cold bold fold gold hold
an -- fan can man pan ran
in tin bin fin pia
Ike bike dike like hike mike
ate bate crate date fate gate
ill -- bill All fill hill pill

4. TREASURE BOX.

Words are written (on separate slips of papaw which are then folded and put loft a
box called the treasure box. Each child in turn draws out a slip which he hands
to the teacher without °porting it. The teacher pronounces the word and t!te child
attempts to spell it. Any misspelled words are handed back to the children who had
difficulty with thtims The object is for the pupil to end tLe game with no slips of
paps.. Those who do have slips learn to spell the words that are on them. Two
children can thus provide extra practice far each other as they play this game In the
quiet corner.

I
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S. FIND IT.

129

Words are listed on the blackboard. The teacher cc a student gives the definitbn
of the word and the children In turn writs the word defined.

6. HEAR IT.

The words are listed on the board. The leader says, "I am thinking of a word that
starts with the same sound as one hears at the beginning of Is

c or
"one rhymes with " The children write G-Zariarated and
gain a point for glr own scortgi each correct helection.

7. NOVFLTY SPELLING.

Instead of calling words from a spelling list, the teachers asks such questions as
"Spell a word that rhymes with joint." "Write a word containing_ph which sounds
like f." "Write a word that means ." Have the alas in turn read
their lists. The variety odds interest al-e-m-T;;;; airMluencing vocabulary.

9. RING THE BELL.

This is to 9at practice during those moments while waiting for the bell to ring at
recess or noon. The teacher pronounces words while the group waits for the bell
to ring. The one spelling at the time the bell &es ring is the "Bell Ringer". _This
is effective when misspelled words, used.......c.lurh.L......tti.theare listed on the boarT-

-.................,QmailinIEW?filii.

9. BLACKBOARD SPELLING.

Primary children feel it is a privilege to write on the blackboard. Reserve a place
at the board where a child may go &sing his fret time just as he might go to the
library corner. Each put a different exercise on the board, such as:

What children IA our room have mums that start with B?_
What do you want for Christmas?
What do you like to eat?
Where would you like to visit?
how nony words do you know that start with wr

10. WORD GROUPS.

Children make a collection of words about a topic or interest. One may collect
"Christmas Words," another "Hauge Words, " "Sport Words," etc. These may be
mods into simple picture dictionaries Of charts.
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11, PICTURE WORDS.
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This is similar to the above except that the student stais with a picture and then
lisis all the words he knows that might be found in the picture or writing about it.

12. WORDS WE USE.

Have each child select two words from his social studies lesson that he thinks the
ekes should be able to spell. Put the words on the chalkboard. Then have a
class discussion on which ones seem most inporant and which few (no more than
tn) they should concentrate on. Have each child copy the master list and study
it. Devote the last few minutes of the social studies class to testing on these words.
Example: street, sto.-e, milkman, post office, moil, truck, railroad.

13. BASEBALL.

Players we pitcher, catcher, awl batters. Pitcher tosses a woxi to a loaner. If he
spells it correctly, he goes 4o-fint base and next batter cornea up. If he misses, the

catcher spells the word. If correct, the %wird is a caught pop fly. Batter then be-

comes the pitcher, pitcher the catcher, and catcher a batter.

If the catcher mimes the word, the batter Is given a ball (another turn). With two
balls, he goes to first base. Batters move from bose to base only when other batten
force them on. The child w!th the net rum whs.

14. PUT WORDS TOGETHER.

From time to time have children make cutout letters of the alphabet with several small
letters and several capitals of each. Put all the letters in a box. When someone has

free time, or during his choosing time, he may go to the table, take out the letters,
and form various words. The words may be dictated by the teacher, they mcy be his

nano and address, food he likes, games he likes to play, the names of hi: friends, and
so on. The possibilities are endless and the teacher can check them at a glance.

15, LOOP THE LOOP.

Draw the accompanying diagram on the board. Use letten of words from their spelling
lesson. One child at a time is the pilot, who tries to loop the loop perfectly. If he
can spell each word correctly, he is a good pilot.



160 MIDGET tlITO RACE,

Dam a picture representing a race track with letters and n mkigst racing =0
Use the letters of words from their spelling lesson on the track. Each child
takes turn racing around this track by correctly spelling the word that the letter
starts with. Have a timekeeper and time each racer. The child who spells
the words in the shortest time wim the race.
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SPELLING GAMES FOR UPPER GRADES

1. BASEBALL

Alamo especially good for practice on words frequently misspelled. Each
card contains a word, a value such as one base hit, home rune etc., and the
name of the position who is to catch the ball if it is misspelled. The cords
would be like this:

all right separate February
2-bas hit home run 3-base hit

3rd baseman pitcher right field

Sometimes chilcken take positions in the classroom as if it ware a baseball diamond0
it is equally interesting to use a blackboard diagram with players remaining at
their seats while the team captain Indicates their movements on the diagram*

2. ROOTS AND BRANCHES.

This game is intended to develop awareness of parts of words, particularly grades
2 to 6. Make four cards for each of several root wordsfor example march, marched,
marching, marcher; fear, feared, fea.Lis, fearful, etc.

Make enosph copies of each set of words for four "books." Shuffle the cards and
deal six cards at a time to each player. Players sort their cards os in playing "Author?.
If a player holds four cards of words ,'Aom the same root, he can make a "book". Each
player in turn may call far a etc-:. by naming the ct_re he holds and may contic.ve to
call as long as other playsts hold wanted cardt. When there are no more available
cads of the kind he galls, he discards, and the next player takes his turn. The obiective
Is to get as many books as passible. Ccwe should be taken in preparing the cards for
this game not to introduce different elements too fast for retarded readers; for example,
doubling the final consonant of a root, or chamging the sound, as lose and lost, etc.

3. SPELLING JINGLES.

When the chliaten come across a new word, they can help establish its spelling in
thelr minds by writing jingles using the word in rhyme. The children enjoy compming

HI* lintiles and, at the same time, learn to spell thr.s new word and other similar words.
When the svc-cl "night" was learned, for example,/ the following was written:

When it is night
We need a light.

4. WHAT'S MY WORD?

Each child has a different word, One stands in front of the group. Each student in
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turn may ask oros question, then spell the ward he thinks is the, word of ifie one

in from. The questions may concern the meaning, the beginning sound, a rhyming

word, or the word root. The student who identifies the word takes the leader's

position.

5. SMOKED BACON.

Make two or more sets c cardboard left) with the lett AB) BACON.

Teams face each other with each child holding one letter. ..tier calls out a

word which con be spelled by these letters. First team to got in correct positions

gets a point. These letters form, at least a hundred words.

This can be a blackboard game. Write SMOKED BACON on the board. Let each

team write a word in him. The winner is the one who writes the longest list of words

in a certain thm limit. As a flannel board game, this may be a group of individual

activity.

A Da of 87 possible womf wL, make from the wordsSMOKED BACON accompanied

with a flannel board:

1/_ords used Sv 50% or

see
an
am
as

no
do
so
does
node
bed
ca Me

MOR

dons
back
name

SOMO

dad

6. SAVE YOUR PARTNERS.

Words ss

Other Words

desk base doe

naked case soak

son sake moan

dam smoke sac

mood canoe nab
dam) cane cab

den sane dab

sob soda snack

mob MOOR cob

nod bean sod

sock bone dock

mock cone MOON

code sack noose

ace
coke
dean
snack
cad
ban

Students are divided kb OVUM of three. Severii categories are put on the
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board a. one may be enough. The teacher names a letter such as "b". If the

category were cities, number one of the trio must think of a city beginning with

"b". Then, nurnber two must spell it in writing Number three wry save either

partner. If number one cannot think of a city, number three may narne one. If
number two cannot spell the city names, number three has a chance to save him

by spelling it correctly. Each teo competes with another0 if number three cannot

save either number one or two, thot trio loses and may take thek seots9 or a score

might be kept between cornpethIg groups.

7. YOU CAN'T CATCH ME.

As the teacher gives the first word, each child writes it on his paper. Then the

papers ere passed in a predetermined order (to left etc.. The child receiving
the paper checks the last word and writes the word correctly if necessary. TIven

the teacher gives the second word and the papers are passed. Every paper should

be perfect if all errors are caught. While this may repot always happen, those

words needing review will have received attention in a different way.

8, SPELLING TIC-TAC-TOE.

Two individuals compete, each in turn. No one writes in a word on crossbars of
the tit-tat-toe game. The object is toIwrite three wo

bring sleepy which contain a common element. This
rds in line or diagonally

may be beginning, ending, prefix, word

ring hcIPPY
root, etc. The first player has written
"brieve in a sqvare. Th, second player

spring lumpy string writes "happy" in the middle square. The

first player now writes "string" in a square.

The second player writes "sleepy" in a

square. The first one writes "spring", the

second puts in "lumpy". The first player
then pvts in "ring" (or any 9ng" word) and

wins.
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TABLE xav

STANDARD DEV(ATIONS

HOW I LIKE SCHOOL INVENTORY

GRArE

Lincoln Ememig Cleveland
2

3 1 6.91 468 6.19 8.33 3.55 3.13

2 6.05 6.96 5.37 5.56 3.28 3.71

3 5.77 4.83 7.04 7.97 4.74 8.82

Total 6.39 5.57 6.41 7.53 3.97 6.05

4 1 3.59 3.66
2 5.02 5.67
3 5.36 7.11

Total 4 5.97

3 & 4 1

2
3

Total

8.72 5.05 3.45 5.03
5.00 4.30 5.02 6.22
5.56 5.88 7.53 7.25
6.21 6.62 5.67 6.52

5.58 4.19 7.85 8.43 3.53 4.28

5.53 6.45 5.84 5.26 4.55 5.28

5.89 6.35 7.05 7.51 6.46 8.00

5.78 5.89 6.65 7.59 5.05 6.31

NM*1-nd_.M.TS_NA IN SPELLING

, n

GRADE

Cloy

3 1 11.53 9.03 10.27 8.76 10.26 10.13

2 9.02 11.69 8.24 10.70 11.93 12.04

3 9.23 12.58 11.99 15.05 10.46 11.91

Total 10.34 11.44 10.62 12.69 11.21 11.62

4 1 6.04 3.34 6.00 3.31 5.68 2.96

2 9.53 8.54 7.32 4.59 8.55 4.41

3 11.83 10.73 6.57 6.09 9.32 8.26

Total 12.97 10.46 10.37 7.31 10.88 7.49

314 1 13.53 8.22 11.81 8.24 10.60 10.24

2 9.54 11,)4 10.42 9.23 12.53 11.38

3 10.74 11.75 9.56 11.71 10.01 10.96

Total 12.68 11.01 10.84 11.08 12.21 11.46

MMIMIMINieMINDO10004011118~MamMommillOmlWOOMMIIMMWAmMINNOMMON/M~NiaMUIWWwMftMOMOMMMOMUMNIWS+ VINUMIMNIMMIIIMmM.N.Ipoommowere

(Column 1 at Pra Test; 2 Pod Tut)
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TABLE XXIV

TEST ON WORD LIST FROM PROGRAMMED SPELLING COURSE
ANIONOWNIWNIa

.7 WC SE'V''''.1..."......."1".ntnerliOn
OW

GRADE

3 1

2

3

Total

9.12 6.48 7.38 7%94 8.68 8.30

8.27 8.22 7.31 9.02 8.08 9.89

8.67 8.78 8.91 12.56 8.25 8.99

8.91 8.11 4453 10.86 8.66 9.29

4 1 4.10 2.58 4.73 1.69 4.92 1.68

2 6.21 4.95 5.41 2.68 5.18 3.28

3 8.49 6.69 5.81 3.07 6.54 5.28

Total 8.60 6.97 7.74 3.72 7044 4.97

3 & 4 1

2
3

Total

9.51 5.34 8.81 6.52 9.18 8.00

7.56 6.69 8.15 6.98 8.95 9.13

8.81 8.00 7.48 9.89 8.19 8.27

9.45 7.56 8.96 8.60 9.55 8.89

......--1111.1111.1.11.1.10.4.~

GRADE

3

TEST ON RULES OF SPELLING

137

1 8.87 6.87 7.38 7.63 9.83 9.84
2 11.19 7.95 7.14 7.54 10.62 8.44
3 9.69 12.56 12.70 17.04 9.39 8.64

Total 10.40 9.90 10,08 13.49 10.72 9..66

4 1 7.59 3.97 5.46 2.50 6.13 3.88

2 10.65 8.74 5.88 5.41 8.78 8.18

3 10.14 8.36 8.63 5.42 8.48 9.20

Total 11.27 9.64 9.34 6.16 10.34 9.49

3 & 4 1 9.25 5.72 9.07 6.99 9.97 9.63

2 10.93 9.38 7.68 6.97 10.80 9.61

3 9.93 11.27 10.99 13.99 9.30 9.59

Total 11.02 9.96 10.64 11.12 11.47 10.77

(Column 1 agt Pre Tut; 2 Post Test)
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TAKE XXIV
#

i7.51' CN WORD LIST TO MEASURE TRANSFER OF SPELLING SKILLS
..........

noo n merson eve . .

GRAD iiiiMilliMiMUM

3 1 9.74 8.52 6.44 7.50 8.32 8.25
2 7.74 6.89 5.58 8.45 8.77 10.82
3 12.18 9.19 9.39 11.99 7.93 9.68

Total 8.81 8.69 7.60 10.13 8.69 9.83

A. 1 5.00 1.98
2 5.72 6.34
3 7.41 9.19

Total 7. 18 7.94

5.37
6.93
6,16
8.12

3.19
3.22
5.20
5.04

3 & 4 1 10.98 7.19 8.60 7.83
2 6.85 6.65 10.10 9.73
3 7.86 9.25 7.37 8.34

Total 9.52 8.40 9.57 9.00

WOOMPIMMINWOON 11/.01~1Meaff IIMINEMOINIIMPF.0.00=10OnpMMOINMIIMINOMMk ,...wwwwww
0.rwstwasowas...,rumereesrerrenarmvmomorsor IWNWMOM.INEWOW&IMIOWNEMIIIMIWIWW.MMM/OOMOINOMPOIMIONMEM

(Column 1 al Pre Test; 2 = Post Test)
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